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The Worthington Independent Condensing 


Apparatus. 


Within the past few years the use of inde- 
pendent condensing apparatus for steam en- 
gines has become common. 
brought about in part by the more general 


employment of high ro- 
tative speed, at which 
it is not practicable to 
run direct connected 
air pumps, and no 
doubt in part by the 
requirements of chang- 
ing—for economic rea- 
sons — non-condensing 
to condensing engines, 
in which the conditions 
of construction and lo- 
cation are frequently 
such as to make, for 
lack of room, the at- 
tachment of an air- 
pump worked from the 
erank shaft, or from 
some other part of the 
engine, inconvenient, 
if not impracticable. 
In other instances the 
engine may be situated 
so that an air-pump 
worked from it will 
not be within lifting 
distance of the water: 
Whatever the circum- 
stances may be in 
either of these respects, 
the independent appa- 
ratus will usually be 
found to remove. the 
difficulties. 
engineering the inde- 


In marine 


pendent apparatus is 
also fast growing in 
favor, since under the 
conditions of stopping, 
starting, backing, etc., 


it will keep. steadily 
along with tne vacuum 
ulwavs formed. 

Various independent 
condensers have been 
devised, one of which, 
by the Worthington 
Hydraulic Works, 86 
and &8 Liberty Street, 
and 145 Broadway, 
New York, possessing 
several novel features, 
is represented by the 
engraving onthis page. 
It consists essentially 
of an adaptation of the 
well known duplex 
pump made at these 
works to serve as the 
air-pnmp, and a pecu- 
liar form of injector 
condenser. 

The condenser F’ is 
shown in perspective 
aud in section. It is 
mounted top of the 
pump chamber, and 
the whole located 
wherever most conven- 
ient with reference to 
the engine, the only 


limit in this re 
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spect being that the pump shall not be 
further than about 25 feet above—that is 
within lifting distance of—the water. The 
injection-pipe is connected to the flange B, 
near the top of condenser, and the exhaust- 
pipe is connected to flange A. From the 
flanged joint immediately below the water 
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connection a brass pipe, C, extends down- 
ward and into the condenser proper, through 
which the injection water must pass. This 
pipe terminates in a semi-spherical end, per- 
forated with holes one-half inch diameter, 


forming a * rose,” through which the water 


is dis¢harged in a spray. 














CONDENSING 


PATTERN MAKERS AND BLACKSMITHS, 


, $2.50 per Annum. 
/ SINGLE COPIES, 5 CENTS. 


ENTERED AT Post OFFICE, New YORK, AS SECOND CLASS MATTER. 


The steam passes down the ample annu- 
lar space between the interior surface of the 
condenser casting and the exterior of the 
brass water-pipe, and at the rose termination 
of the latter is brought into intimate contact 
with the water and instantly condensed. 
The condensed water, and that resulting 
from the condensation of the steam, en- 
ters the pump at a high velocity, and is dis- 
charged, the momentum of the water opera- 
ting to destroy, to a great extent, the vacuum 
against which the pump pistons would other- 
wise work; as, for instance, with a vacuum 
of 29 inches in the condenser it has been 
found that the vacuum inthe pump was only 
four inches. Thus it will be seen that the 
momentum of the water is, in effect, utilized 
to move the pump pistons, decreasing to 
that extent the amount of steam required for 
thls purpose. This feature, aside from the 
fact that it relieves the pump from a large 
part of its load, also reduces to a minimum 
the fluctuations of pressure against which 
the pistons work, making this pressure so 
nearly a constant quantity that the pump op- 
erates remarkably free from jars and strains. 

Another feature—frequently an important 
one—is that instead of discharging the water 
at the level of the purip, it can, if desired 
he discharged at any elevation, as in the up- 
per story of the building. Thus, when 
water is required for manufacturing pur- 
poses, the condenser will lift the water, 
which, after being used for condensing the 
steam, may be discharged into tanks ip any 
part of the building for further use, fre- 
quently making the employment of a pump 
specially for this | purpose unnecessary. 
Where more water is required around the 
works than that necessary to condense the 
steam, the quantity passed through the con- 
denser can be increased up to the full capae- 
ity of the pump; and where the quantity 
required is less, a part can be discharged at 
the level of the pump, avoiding the work of 
elevating any more than the required quan- 
tity. This iv also quite important in the in- 
stance of water-works engines, as instead of 

taking the water from 

the main suetion-pipe 

and discharging it di- 

rect, so that it goes to 

waste, it may be re- 

turned again to the suc- 

. . . @ 

tlon-pipe, or even into 

the discharge-pipe 

from the main engines. 

As previously stated, 

thecondenserisloecated 

wherever is most con- 

venient, the piping be- 

ing simple and no 

foundation required. 

In use the pump%fis 
started before the en- 
vine, and lifts the wa- 
ter to the condenser ; 
then upon starting the 
engine the exhaust 
steam is condensed, 
forming the vacuum 
which relieves the 
pump of most of. its 
duty of lifting the wa- 
ter. There is, for ob- 
vious reasons, no dan- 
ger of the injection 
water being drawn in- 
to the cylinder of the 
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main engine, and hence no_ precautions 


against this are necessary. 
Should the pump be stopped 
it would simply result in the flow of injec- 


tion-water ceasing, the vacuum would be 


destroyed, and the exhaust steam would es- 


cape through the pump-valves and injection- 


pipe. 

The entire arrangement is simple and not 
liable to derangement. The holes in’ the 
rose are beveled from = the outside, and so | are 


at any time 


| per square inch of the pistons. 


AMERICAN M. 


ence, has produced the form of engine known 
as Class K. This is an anthracite coal-burn- 
ing locomotive, with 1,205 square feet of 
heating surface to supply steam to cylinders 


118’x24", which turn two pairs of coupled 
Pe om : a ‘ 
ldrivers 78 inches diameter. The traction 
| 182 x 24 

|force of the engine is thus We 99.69 
| ‘ 


pounds for each pound of effective pressure 
The valves 


the plain slide, with 1; inch outside lap, 


large that a coarse strainer on the water sup- | On inside lap, ,'; inch lead in full gear, and a 


ply will stop anything that will not pass un 


obstructedly through them. Should the rose 
at any time require cleaning, by simply re 
moving the cap J, at the top, the brass pipe 
can be lifted out and returned, no disconnect- 
ing of pipes or other parts being necessary. 
Under particularly unfavorable conditions, 
Where a strainer cannot be used, a substitute 
for the rose is employed, which is still less Ti 
able to cloe. 

The pump-valves are come at by removing 
bonnets at the sides, and the valves as well as 
the pump rod stuffing-boxes are flooded with 
of air. The ar 
rangement other Worthington 
for the Jength of stroke 
to avoid dead space is employed in- this. 


water to prevent leakage 


in use on 


reculating 


pumps 


Chis condenser is used for vacuum pans as 


well as for steam enwines. 
Se 
How the Fastest Train in America is Run, 


By ANGus SINCLAIR. 


tHE CHICAGO LIMITED EXPREsS. 
Through the courtesy of Mr. Pettit, 
New York 
Railroad, I 


the privilege of riding to and from Philadel 


super- 
of the 


enjoyed 


intendent of the division 


Pennsylvania recently 
phia on the engines pulling the Chicago lim 
ited express train. The following notes were 
suggested by the journey: 

AVERAGE SPEED. 
The New York and Chicago limited express 
of 


912 


train, run on the Pennsylvania system 
the of 


miles between the two cities in) twenty-tive 


railroads, passes over distance 
hours and twenty-nine minutes, making an 


Ail 


science 


average speed of 35.29 miles an hour. 


the known resourees of mechanical 
have been ransacked to produce appliances 
for reducing delays, so. that the highest possi 
ble percentage of the time provided for the 
Water 


train 


journey should be devoted to running. 
collected the 
runs along from troughs placed in the middle 


Is its 


for steam-making 


of the track ; asystem of absolute block sig 


nals, controlled by vigilant train dispatches, 


provides a clear line; and = stops are only 


made for the purpose of Changing the loco 


motives at the ends of divisions. The lines 


over which the train runs traverse a multitude 
of cities and towns, most of them havine the 
streets crossing the track on the level, and a 


great many other railroads are crossed at 


grade. Therefore, although the actual stops 


between Jersey City and Chicago are only 


seven, a run exceeding ten miles without 
meeting with the necessity of checking the 
speed is rare. 

SPEED BETWEEN JERSEY CITY 


AND PHILA 


DELPHIA, 

The run of ninety miles from Jersey City 
to Philadelphia is made at an average speed 
of 45 miles an hour, leaving an average of 34 
miles an hour forthe remainder of the jour 
ney. To keep on time, some parts of the first 
division must be traversed at a spec d over 60 
hour 


milesan hour, while 50 miles an 


be maintained over a Considerable portion of 


the other divisions. 


REQUISITES OF A HIGIE-SPEED LOCOMOTIVE. 


The first essential for a high-speed loco- 


motive is the means of eeneratinge steam 


freely as fast as it is used up by the cylinders. 


The next consideration is properly -desiened | 


. . . . | 
steam distribution gear and well-proportioned | 


machinery, so that the heat energy produced 


by the boiler may be 
work in propelling the engine with the least 
To handle the 
trains between New York and Philadelphia, 
talent of the 


Railroad, aided by 50 vears’ inherited experi 


possible loss of power. fast 


the mechanical Pennsylvania 


| full travel of 54 inches. 





fears and one dining ear, 
jing 200 


total weicht ¢ 


ust 


| 
i} steam 


° | 
converted into useful | 





The steam ports are 
1} while 


inches wide, securing 


16% inches wide, 


1 
the exhaust port is 34 


inches lone and 


free emission of steam 


MAKING UP THE FIRE, 
to this 


not permitted to cool down, unless the 


Locomotives belonging company 
are 
fire has to be drawn that work may be done. 
At the end of a trip the fire is cleaned and 
banked to wait for the next run. By getting 
to the round house two hours before train 
time, we find our engine receiving the first 
work of preparation for the trip. The fire is 
spread over the grates, and a fresh supply of 
coal laid over the whole fire. To make an 
engine steam freely with anthracite coal, it | 
is very important that the fire should be 
properly burned through before starting out. 
About 
that the mass of coal will get properly ig- 
the aid of A fire | 
that has to be foreed along with the blower | 


two hours’ time is needed for this, so 


nited without the blower. 


never proves satisfactory. | 


GETTING READY FOR THE TRIP. 


The engineer and fireman reach the round- 


house about half an hour before train time, | 


and each proceeds to do his own line of work 


preparing the engine for the run. The engi- | 


neer attends to oiling round, an important | 


matter where 90 miles have to be passed | 


without stopping. Each bearing and rub- | 
bing surface is provided with an oil cup, with | 
feed carefully regulated to supply the required 
has ar- 


lubrication. Mechanical ingenuity 


ranged excellent methods for securing regu- 
lar lubrication, but the care and skill of the 
engineer are needed to keep them working 
properly. As he moves round the engine his 
trained eye detects the smallest defect, and 
as he examines every cup and reservoir, the 
touch in time that prevents the delay is given 
At the the 
machinery gets a final inspection, and the air 


wherever needed. same time 


pump is started going. Meanwhile, the fire- 
man has been attending to his duties giving 
the fire its finishing touches, filling oil cans, 
and brushing the dust off the cab fittings. 

Now The 


hose is coupled, two minutes’ fast pumping 


we back up to the train. ur 





of the air pump charges the car reservoirs 
with their full pressure of air, and we are | 

While waiting for the | 
the | 
long by 


ready for the start 


look into fire-box, and 
10 feet 


up with coal to adepth of 10 inches. 


see a] 
42 inches wide tilled 
It takes | 
coal to make this 


signal I 


furnace 


ton and a half of 
for 


on the surface, but the ¢ 


about a 


fire ready the road. The fire was level | 


reatest depth was in 
the front where the grates slope downward. | 
The tire-box alone gives a heating surface of 
120 square feet. 

PHE TRAIN 'TO 


BE PULLED. 


| 
| 
The train consists of tive Pullman sleeping | 
the six cars weigh 
tons. The engine and tender, in 
working order, weigh 74 tons, which give a 


of 274 tons to be moved by the 


'foree exerted by the pistons 


THE STARI 


As the signal is given to start, the engineer 


| drops the links full forward by means of the 


pulls the throttle lever 


reverse gear, 


| F p . 
open and the engine responds by moving for- 


ward, A sprinkling of sand is dropped upon 
the rails, the throttle valve is opened a little 
wider, and with resounding exhausts the en- 


gine is working into speed, From the start 


}the necessity of pushing forward and utiliz- 


of time is 


moved 


ing every second recognized 


The train has not more than its own 


length when a speed of ten miles an hour is 
reached The engineer now hooks back the 


links to cut off at ten inches, pulls the throt 


While wait 


tle wide open and lets her vo 


| vrade of about 40 feet 


crossings 


proached by a sharp curve, 


ond mile, after getting clear of 


crossing takes place. 




























































































































\CHINIST 


ing at the station, steam was kept down to 


The 


130 pounds by the injector and heater. 


injector was shut off just before starting. | 


When half a the 


steam-gauge began to point towards 140, the 


we got out about mile 


popping pressure, and the engineer started 
the injector, and it was kept going continu- 


ally during the remainder of the trip. It is 


a No. 9 Sellers’, and can supply the boiler | 


without reaching 
There No. 8 


injector on the fireman’s side, but it is never 


during the heaviest work 


the limit of its capacity. is a 
used to run by. The injector and air-pump 


are two things about these engines that sel- 


dom need to be touched on the road after | 
they are set to work. 
GETTING THE TRAIN OVER THE ROAD. 


The first two miles out of Jersey City a 
is ascended, but the 
four minutes, then the 
to the 8-inch cut-off, 
which is the ordinary running point with 


summit is reached in 


links are hooked up 


this train. Next mile is passed in 85 seconds, 
but is finished by shutting off steam to let 
roll Here the 
oiled, a duty which is repeated 


the engine over a_ bridge. 


valves are 


three times during the trip. Although steam 


was shut off for only about 300° yards, the 
speed was perceptibly reduced, and it took a 


minute and a-half to make the next mile. 


Three miles succeeding that were traversed 


in 35 minutes, one of them being run in 59 


seconds, but again «a demand for reduced 


speed intervened in the shape of the street- 


of Newark—the city being ap- 
Here the speed 


12 


at a 


was reduced. to miles an hour, and two 


miles were rate under 30 miles an 


hour. <A 


run 
spurt is again made, and the see- 


the street- 


crossings, is passed in 63° seconds, the next 


mile in 61 seconds, when another reduction 


of speed for Elizabeth streets and a railroad 


After 


town, a speed of one mile in 57 seconds was 


passing this 


attained, several miles having been traversed 


the watering 
point, where the speed was reduced under 20 
Thus it the 


struggle up speed, 


ina minute each, then came 


miles an hour. was through 


whole trip. A to get 
then comes the necessity for dissipating part 
of the power gained in raising the load to 
The 


tained a speed of sixty miles an hour easily 


the required velocity. engine main- 


enough, but it was a laborious proceeding 


increasing the speed in a couple of miles 


from a mile in two minutes, to a mile in one 


minute. Several 


ed, 


duced the speed in the second two miles to 


heavy grades were ascend- 


one of them three miles long, which re- 


30 miles an hour, the links were 
cut-off. The highest 


speed attained during the run was a mile in 


although 
dropped to 10 inches 
55 seconds. The greatest speed was reached 
with the links hooked back to cut off at 7 
inches. It is well understood by engineers 
running these trains, that high velocity can 
only be attained with the lever well notched 


back. Sixty miles an hour is nearly the max- 


}imum speed these engines will make cutting 


oO at 8 inches. and the train is so heavy that 
the amount of steam represented by that cut- 
off is needed to Maintain the speed on curves 
vrades. The fastest 


or slightly ascending 


}running is done under the favorable condi- 
tions of a straight, level track, or descend- 
ing gerade, where the engine can handle the 


When run 
if 
be advanced a notch the speed will decrease, 


train at 6 or 7 inches eut-olf,. 


ning over sixty miles an hour, 


for more steam gets into the evlinders than 


can be exhausted at the high-piston velocity, 


and back pressure ensues, which acts 


brake upon the engine. Even with the 


driving-wheels of this locomotive, the piston 
In 


one minute, the wheels 


speed at 60 miles an hour is very high. 


traversing a mile in 


make 2585 revolutions, giving a piston speed 


of 1034 feet 


HOW THE ENGINEER DID HIs WORK, 


The engineer exhibited 


and intelligenee in handling the engine. The 


water Was carricd steady without any tlictua- 


tion, which enabled 


the steam at an even pressure. 


sy ed had to be reduced, no More 


was done than was absolutely necessary, 





the lever 








is a 


big 


lfinding a 
| block the 


| clear. 


remarkable skill 


the fireman’‘to maintain 
Where the 


braking 
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the brake was applied so gradually that it 
was hard to distinguish that the speed was 
not being reduced merely through natural 
loss of inertia. Every time the steam was 
shut off the links were dropped, viving the 
Many engineers do not 


valves full travel. 


| recognize the urgent necessity for doing this. 


They will shut off steam and leave the engine 
running hooked up, a practice which proves 
destructive to valves, their seats, pistons, and 
Take the case of the engine cut- 
As the 


piston moves from the point of cut-off to the 


cylinders. 
ting off at six inches of the stroke. 
point of release, a partial vacuum is formed 
in the cylinder, and as soon as the valve 
opens the exhaust the hot cinder-laden gases 
the 
nozzles to fill the void in the cylinder. 


smoke-box rush in through the 
Dur- 


ing the return stroke, compression begins 


from 


about eight inches before the completion of 
the stroke, and, as the compression is too 
vreat for the valve to hold down, it is jerked 
violently away from its seat, causing the 
clattering so well known where engines are 
running hooked up after the steam is shut off. 
I have known several cases of valves getting 


“cocked” from this cause alone. 


HOW THE FIRING IS DONE. 

The fireman’s part of the work of getting 
the train over the road was no less skillfully 
done than that of the engineer. During the 
first seven miles of the trip he did nothing 
for the fire other than crack up some coal 
All the broken 
down to pieces about the size of two bricks. 
When he seemed to think the proper time 
had come he glanced at the fire, then threw 


lumps. coal burned was 


in one shovelful of coal. To pitch coal on to 
the right spot in a fire-box ten feet long re- 
quires considerable skill when the engine is 
swinging at a mile a minute speed, but this 
youth seemed equal to the task. He did not 
pile in a load of coal and then climb up into 
the cab to wait for it to burn,as is the prac- 
tice of the poor fireman. After he began to 
fire he kept at it. About every two minutes 
shovelful of When the 
engine was working hard getting into speed 
varied of firing; but 
worked on a system, which was to keep up 
the body of fire and maintain the temper- 
ature as nearly even as possible. He followed 


he got ina coal. 


he his intervals he 


understood 
He 


hesitated about the spot where the coal was 


scientific methods, whether he 


anything about science or not. never 
going, but pitched it in and closed the door 
quickly, waiting till the turn for the next 
installment came round. By this means the 
steam never felt the chilling effect that results 
from heavy charge firing. The steam-gauge 
index kept pointing at 135 as steadily as if it 
had been fastened there. About cight 
from Philadelphia the fireman stopped put- 
ting in coal, and in the remainder of the run 
level the 


miles 


he several times used the hoe to 
fire. 
When the 


four inches of glowing cinders covered the 


we stopped at station, about 
grates. 
RETURN TRIP. 
On the return trip another engine of the 
same Class brought the train through. The 
train reached Philadelphia late, and the run 
to Jersey City was made in 108 minutes, an 
average speed of 50 miles an hour. Some 
remarkably fast running was done on this 
trip, one mile having been run in fifty-one 
seconds. 
It was dark when the train started, which 
gave a good opportunity to watch the oper- 
of the block 


trains to be moved 


ation system, which enables 


at this high speed with 


lsafetv, and gives the runners confidence in 


clear trackway. From block to 


signals went from red to white as 
we approached, indicating that our way was 
As the along 


train comes rushing 


| through the darkness, electricity enables the 


train dispatcher in his office at Jersey City to 
follow its progress, and move every obstacle 
that might cause delay. The men who worked 
the engine did their part as perfectly as skill 
and intelligence could dictate. The Ameri- 


can locomotive engineer has no equal in 


ability and = intelligence, and the Pennsy] 


vania Railroad engineer is second to none in 


and | the country 
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The Poole & Hunt Water-lube Boiler 
and Plain Slide Valve Engine. 

The boiler shown herewith is composed of 
lap-welded wrought iron tubes, placed in an 
inclined position and connected by vertical 
passages at each end, with a horizontal steam 
and water drum. The tubes are ‘* staggered,” 
or so placed that one row comes over the 
spaces of the previous row. The vertical 


passages, or end connections, are made of 
two plates of the best flange 

iron or steel, placed — far 
enough apart to give full area 
for the 
the inclined tubes 
zontal drum. 


flanged at 


circulation between 


and hori- 
The plates are 
sides and bottom, 
and strongly stay-bolted — to- 
The 
panded into the inner plate, 
suitable 


vether. tubes are ex- 


and hand-holes in 


the outer plate admit the 
tubes and allow for cleaning. 
The connection to the drumis > 
durably made in the strongest 
manner, and subjected to a 
300 


The fire is made un- 


hydrostatic pressure of 
pounds. 
der the 


higher end of the 


tubes, and the products of 
combustion pass up between 
the tubes into a combustion 


chamber under the steam and 


water drum; from thence 
they pass down across” the 
tubes, then once more up 


through the spaces between 
the tubes, and off to the chim- 
ney. The water being inside 
the tubes, as it is heated, tends 
to rise toward the higher end, 
and, as it is converted into 


steam—the mingled column 
of steam and water, being of 
less specific gravity than the solid water at 
the back end of the boiler,—rises through 
the front 


above the tubes, where the steam separates 


end connection into the drum 
from the water, and the latter flows back to 
the rear and down again through the tubes 
in a continuous circulation. As the end con- 
the full area of 


being maintained), this 


nections are large the tubes 


circulation is very 
rapid, for which three important advantages 
are claimed : 

fst. 74 
each particle oft 


sweeps away 


steam 


AMBRICAN 


Should it be necessary, for any Cause, a tube 
may be readily removed and another substi- 
tuted. 
from a girder, supported by columns entirely 
and all the 
mountings, including gauges, safety 


The front end of boiler is suspended 


independent of the brickwork ; 
valve, 
&c., are of approved patterns. 

It is now quite generally conceded, and 
borne out by the experience of boiler insur- 
ance associations in this country and England, 
that the mysteries of boiler explosions consist 
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and could not cause a destructive explosion. 
Several thousand horse-power of these boilers 


are already in use, and are said to have given 


the best of satisfaction, being considered en 
tirely safe at high pressures of steam. They 
are manufactured by Poole & Hunt, Balti- 
more, Md. 

The steam engine illustrated is manufac 
tured by the same firm, and is a simple slide 


valve engine, well constructed and arranged, 


and ¢learly represented by the engraving. 


win aH Hai 








PooLe & Hunt Water Tuse_Botier. 


This lack of 


strength may be inherent in the original con- 


ina want of sufficient strength. 


struction, or it may be the effect of weaken 
ing the iron by unequal expansion, caused 
by unequal heating of different parts; or it 
may be due to corrosion from long use or im- 
proper setting. 

This boiler, being composed of wrought 
iron tubes, with drums and connections made 
of the best wrought iron or steel plates, has a 
vreat excess of strength over 


any pressure 





us fast as formed, and 
supplies its place with 
a particle of water, 
thereby absorbing the 
heat of the fire to the 
and 


best advantage, 


thoroughly — separating 
from the water in the 


large disengaging sur 


face in the steam and 
water drum, preventing 
What is known fs 
‘priming,” or * foam 
ing,” the steam passing 


away from the boiler 
dry even when the boil 
er is forced to its utmost 
capacity. 


2d. It 


ough 


thor 


commingling — of 


the water throughout 


the boiler, and a conse 


quent) equable temper 
ature, thus preventing 
strains) from unequal 





expansion, which are a 
frequent cause of explo 
sions. 

3d. The rapid circu 
lation prevents, tor a 


great degree, the formation of deposits or i 


1 
crustations upon the heating surfaces, sweep 
ing them away and depositing them in the 
mud drum at the rear and lowest point of the 
boiler, whence they are blown out. 

A hand-hole at the end of 


mits access thereto for cleaning, should they 


each tube per 


become scaled by the use of very bad water 


and mud drams 


for the 


and manholes in the steam 


ndmit access to them same purpose 





singin 


7) 


24 a" 


amt 
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Which it is desirable to use: and, as the rapid 


circulation of the water insures equable tem 


perature in all parts, the strains due to un 


equal expansion can hardly occur to deteri 


orate its streneth. Should one of the tubes 


vive out, Which does not seem probable, no 


( xplosion could occur: andin case the water 


be allowed to get so low as to overheat the 


shell and cause it to give out, what water 


remained would be confined to the tubes. 


Hiunr Sipe 


The Allen Slide Valve. 


About twenty years ago, John F. Allen, of 
New defects of the 


ordinary slide valve for purposes of high 


York, perceiving the 


speed, invented an improvement in the shape 
of a supplementary passage over the exhaust 
cavity, Which practically gave a double open 
ing when the valve was cutting off short. 
The advantage of the improvement was at 
most of 


onee acknowledged by European 








VALVE 


ENGINE. 


Allen 


all high speed locomo 


eCneineers, and the valve beeame oan 
accepted feature of 
There 


this inventor in his own country, for Ameri 


tives. was, however, no honor for 


Can master mechanics steadily refused to pat 


ronize the Allen valve. Of late vears it has 
been making gradual headway into favor 
among our master méchanies, and the New 


York, West Shore & Buffalo Railway Com- 


pany have adopted it as standard for their 


HU aN aL atten tm 


passenger engines 


on the 


There is now no patent 


valve, and any railroad company is 


free to use it. Those running engines with 
high piston speed stand in their own light by 
not trying this valve. Its utility and economy 
have been demonstrated where the means re- 
sorted to for telling the value of a device 
were accurate experiments performed by me- 
chanical experts 

this 


On one of the leading railroads in 


country an engineer was running a locomo- 


tive on a fast train where it 
was a hard matter making the 
eard time. <A few minutes 


could be saved by passing a 


water station, but this was 


done at serious risk, for the 


tender would nearly always be 
the next 


empty by the time 


water station was) reached. 


The master mechanic of the 


road determined to equip this 


engine with the Allen valve, 
and after the change was 
made there was no risk in 


passing the water station, for 
there always was a good mar- 
gin of water in the tank when 


the next watering place was 





reached. The engine seemed 


to steam better, because the 


work was done with less 


steam, and there was a decid- 








ed saving of fuel. The change 
made the engine smarter, and 
there seems to be no limit to 
the speed she can make. This 
valve can be applied to any lo- 
comotive with trifling expense. 
When an engine is designed 
specially for the Allen valve, 
the steam ports and bridges 
are usually made a little wider 
than for the ordinary valve. 
difficulty in 
valve is getting the casting 


The only” real 
adopting the 
properly made, so that the supplementary 
port will not be too rough for the passage of 
shell 


enough to stand the pressure. 


steam, and the = thin will be strong 





a. ae 
New Annealing Process for Cast  Lron. 
Word comes from Australia that a new 
method of annealing chilled cast iron has 


been discovered, which will produce import- 

ant effects upon iron in- 
The 
discovery was 
made. <A 


fragment of chilled cast 


dustries generally. 
alleged 


accidentally 


iron was thrown into 
some water in a Mel- 
bourne foundry, and 


when picked up and bro- 
ken it was found to be 
soft 
stead of brittle, as would 


and tenacious in- 


usually be the case. 


This led to inquiry, and 





many experiments were 
ascertain how 


had 


made to 
the change been 
produced. 

Thetheory worked on 
was, that the 
ture of the 


some foreign element in 


tempera- 





iron and 
the water combined to 
work a transformation 
onthe metal,and numer- 
proved this 


The ex 


ous trials 


to be correct. 
act conditions necessary 
for bringing about the 
change were discovered 
and that 
only stand 1,200 pounds 


iron would 


ransverse strain was improved by the proc- 
The 


ingredients 


ess to stand 1,900 pounds. metal Was 
bath of 


The change wrought on the 


dipped in a which are 


cheap. iron is 
physical, the molecules arranging themselves 
in an order which is conducive to strength. 
The experiments were conducted by mem- 
bers of the Melbourne university, and the au 
thority of that institution is given for their 


correctness. 
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Slate’s New Plain Milling Machine. 


We present with this a perspective view of 


this machine: also a detached cut showing 
the construction of the clamp slide. It will 
be seen that there is no overhanging exten 


sion for supporting the outer end of cutter 
arbor, but that instead the support is con- 
nected directly to the bed of the table, the 
supported end being free to move endwise, 
thus providing for contraction and expansion, 
as well as furnishing a rigid support. 

The spindle is adjustable, endwise, by 


means of collar nuts, s 


that the work may 
be located by the eye, and the cutter readily 
brought to the exact position required, There 
is no key-way through the spindle, the arbor 
being driven by a flattened collar, which fits 
in a corresponding recess in the spindle col- 
lar. For forcing the arbor out a steel rod, 
threaded at back end, squared for a wrench, 


passes through the spindle. By screwing 
this rod in, the end is brought against the end 
of the arbor, driving it out. 

The vertical adjustment is four inches, and 
is made by means of a hand-wheel, and read 
The detached 


view shows the manner of clamping the slide. 


to thousandths of an inch. 


Since this slide is not subject to wear, to any 


extent, no gibs are required, but it is neces- 
sary to clamp this slide firmly, which is done 
by means of bolts, as shown in the detail en- 
graving. The slide is slotted to permit travel 
to the full extent, and tightening the bolts 
binds it firmly. 

The movement of the table is ordinarily 
up to 15 ; 


”, 


» but when required, as for splining 
shafts, this distance can be made lonver. 

The cone pulley is three-graded, the 
being 147 The 
column is hollow, and fitted for a tool 


largest diameter 


closet. The spindle, shafts, screws, 
etc., are steel, and boxes of phosphor 
bronze, with provision for taking up 
wear, 

This Dwight 
Slate, 262 Main Street, Hartford, Conn. 


machine is made by 


= pe 


Work in Baldwin Shops. 

The Baldwin Locomotive Works have 
five compound motors for tramways 
nearly completed. They are built for ( 
the government of South Australia, and 
are made on the same design as the — ) 
motor described in the AMERICAN 
August 25th, 1888. An- 


small motor, about 


—~—™ 


Macuinist of 


other eight tons 
weight of the ordinary locomotive pat- 
Aus- 
There are 
several heavy ten-wheel locomotives in 


tern is nearly completed for an 
tralian tramway company. 


the erecting shop for South America. 
have made 
of heavy copper sheet. At the sides 
of the fire-box there ure 


These engines fire-boxes 


hand holes ‘ 
about 23° diameter through the outen 
shell to be used for washing the crown 
sheet. The engines have extended 
smoke-boxes and are in other respects 
the standard ten-wheel engine of the 
makers. 


shop. 


Work is very brisk in the 


Engineering gives illustrations and 
description of electrie light plant fitted 
upon a splendid new steamship built in 
Australia. To 


the ship-builders was left the arrange 


Glasgow for a firm in 


ment of lighting up the vessel properly- 
They selected the Edison lighting plant 
as best adapted for their purpose. The 
dynamo that generates the electricity is 
driven by a high-speed Westinghouse 
engine to which it is directly connected, 
the engine being adjusted to make 525 
revolutions a minute. This engine is 
making its way into favorin Europe asa high 
speed motor, 


The Burden [ron 


Works, Troy, N. ¥Y., 
have reduced the wages of their employes 
about 10 per cent Instead of ordering the 
reduction by posting printed notices around 
the mills and furnaces, they called a meeting 


of the workmen, gave the 


easons Why a 


reduction was desirable, and promised steady 


AMERICAN MACHINIST 


work for the men throughout the winter at 


the proposed low rate. The men were 


asked what they were willing to do, and 


with one accord they accepted the reduction 
without delay. 





~—>- Ot 
Leaky Foundation Rings. 
A few years ago in their desire to obtain a 
few inches wider fire-box, some designer 


“~ 
New Pram Mining MAcnine. 


Kt 
A Section just below Spindle Bow 
Place for Place for 
Gib a Gib 
Table Bed 
| Place for Front Gib 








“™ perfect 


be taken down or the boiler raised up before 
the caulking can be done. There are loco- 
motives in this neighborhood running with 
the foundation ring leaking so badly that the 
steaming capacity of the engine is seriously 
degraded. As the expense of taking the 
engine apart to do the work is very great, 
it is permitted to run so long as water 
can be kept in the boiler with two injectors. 
Were the expense of coal wasted in this way 
figured up it would show a serious 
item. 
ee 


The Boiler Shop. 
$y GEORGE MARSHALL. 


A great deal of 
tion has been given to the perfecting 


time and atten- 


of the steam engine, and the number 
of patents granted to inventors of 
improved engines, governors, cut- 
offs, valves and valve gear, bear evi- 
dence to the fact that the steam engine 
of to-day has occupied the thoughts 
and dreams of many individuals, who 
recognized in it the almost Archi- 
medean lever necessary to move the 
world. In no other branch of the 
mechanical arts has there been so 
many 
yet the steam engine of to-day, per- 


so-called improvements, and 
fected as it is, is in reality but an un- 
important factor in the general econ- 
omy and uses of steam. 

Your engine may be the very best ; 
you may have the most complete and 


machinery necessary for 


Top of Column 


Vertical Slot 












Plan 





of anthracite burning locomotives placed 
the fire-box with the foundation ring on top 
of the engine frames. This was accepted as 
a radical improvement and was immediately 
followed by many master mechanics. It 
proved a good method of getting a wide tire- 
box, but some years’ service with the engines 
begins to reveal serious disadvantages. As 
the ring is almost close to the frame there is 
no room to insert a caulking tool, and when 


the ring gets leaky either the frames have to 


the manufacture of silks, woolens, Wavons, 
carriages, and goods of every description ; 


yet, when you wish to apply the power 


which drives the whole mass, you must 


ro 
| 


| ed trifling and unworthy of thought. 
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fully listens to arguments in behalf of this or 
that engine from interested builders, then 


having made up his mind as to which 
is the best, the order is given, money paid, 
the engine arrives, is set in position, con- 
nected, and no thought given to the fact that 
after all the expenditure of time and money, 
the engine in itself is of no use without the 
steam generator or boiler, and the boiler is 
really the least thought of, although in reality 
the most important factor in the make-up of 
“a first-class concern where steam is to be 
used. 

In the boiler shop (whence this article is 
headed, and where this article originated), 
the individual making a tour of inspec- 
tion of mechanical subjects is apt to turn 
away with disgust, or else make his stay as 
brief as possible: the incessant din of the 
hammers, as the wielders drive and form the 
rivets, and the caulkers give steady, uniform 
blows on the tool with which to make the 
boiler hydrostatically, or steam, tight, ordi- 
narily play such sad havoc with the auditory 
nerves as to hasten the departure of almost 
every one, except those who, by years of ex- 
perience, have become accustomed to the 
sound, and to whom the noise is almost as 
In addi- 


smoke arising from the 


indispensable as their daily bread. 
tion to this, the 
forges, and the generally dilapidated appear- 
ance of boiler shops in general, as well as the 
dirt and iron on the floor, make a visit very 
unpleasant, especially when brought in con- 
trast with the machine shop, where every- 
thing is bright and clean, and where the 
visitor can move around among the work- 
men and machinery, and see each machine 
performing its duties almost silently and au- 
tomatically. Notwithstanding the noise, dirt 
and smoke of the boiler shop, it is here the 
vreatest attention should be given, and here, 
I am sorry to say, the greatest ignorance pre- 
vails, and here, seemingly, the least educa- 
tion is required. 

The iron used in a steam boiler is generally 
ordered from the mill in the exact shape 
and size required for the purpose in view ; 
and while it may be never so perfect on 
leaving the mill, by improper manipulation 
from an ignorant, careless mechanic (me- 
chanic often only in name) it may become 
highly dangerous when allowed to enter into 
the construction of the boiter. Too often, 
the defects arising from ignorance, lack of 
skill or improper manipulation, are hidden 
from the eye and knowledge of the foreman, 
and too often, alas, too often, the foreman, in 
order to make his shop as profitable as possi- 
ble, glosses over a glaring defect, with the 
simple remark ‘ ’twill not be seen,”—regard- 
less of the fact that life and limb are in great 
danger from the defect which to him appear- 
Some- 
times even the proprietors of works are 
found who will censure the foreman forsuch 
work, yet will not hesitate to advise that it 
be made as good as possible, and rid them- 
selves of the responsibility in’ this man- 
ner. 

Care should be exercised in the flanging of 
sheets, that an unequal strain in any one 
This 


where steel is em- 


place may not be caused by shrinkage 
is particularly the case 
ployed for steam boilers, as the use of this 





comparatively new materialis not as yet fully 
understood by the ordinary workman, In 
riveting, the excessive use of adrift is another 
source of danger, as in many cases, and un 
a drifted plate, 


der peculiar circumstances, 
| while evidently uninjured to the casual ob 
| server, will show creat weakness and danger- 
j ous cracks either in the test or after short 
/ use, 

Bracing isalso a very important point ina 
boiler, and not always are the greatest) num 
ber of braces evidences of the greatest 
strength. 


This is particularly so where jaws are 


used, as the workmen do not always under- 


stand the necessity of having an equal strain 


to the often-neglected and often-despised | on each brace; in fact, it is a considerable 


boiler room, 


| task to equalize the strain on such braces, as 


In many cases, the steam-user will apply | the contraction is unequal in) cooling, and 


thousands of dollars to the purchase of a for other causes. 


first-class improved automatic cut-off engine. 
He carefully studies up the experience of |The common caulking tool in the hands of 
others in the same line of business, and care- | an ignorant unskilled workman is 


Caulking is also a very important matter. 


an actual 








a 














see 
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danger, while in the hands of a skilled work- 
man there is nothing to be feared. 

Various efforts have been made in punch- 
ing of holes to overcome the loss occasioned 
by the crystallizing of the plate in the vicin- 
ity of the punched hole, and partial success 
has been attained in that direction. Still, 
much remains to be done, and patient study 
and research onthe part of inventors will 
yet result in removing many of the danger- 
ous methods now pursued in the manufac- 
ture of’ boilers. 

I trust that this paper may be the means of 
inducing a more earnest attention to the 
study of one of the most important pieces of 
mechanism required and extensively used at 
the present time. 

— e@p>e — 


The Equidistant Series of Gear Cutters. 





By Gro. B. Grant, Boston. 


In an article in the AMERICAN MACHINIST, 
some time ago, I gave a rule by which this 
important series might be computed for any 
possible system, limits, or number of cutters, 
it having previously been computed by 
some unrecorded graphic or experimental 
method. 

In arecently published and most valuable 
work on Kinematics, Prof. C. W. MacCord 
gives un extended discussion of the subject, 
and proposes a new method. As he criticises 
my formula in plain language, I shall take 
the same liberty with his method, and shall 
attempt to show just why T think he has 
made no improvement. 


The figure shows at A the shape and posi- 





np 
o— LA 
j 
I: 
{ 
i 
tion of the upper half of an epicyeloidal 


rack tooth, and at B a tooth of the smallest 
pinion of the interchangeable set. The prob- 
lem before us is to arrange the positions of 
a given number of intermediate teeth so that 
the steps from each one to the next shall be 
equal. 

My method assumes that the length of the 
addendum ares, fa, ie, hd, ete., should form 
an equidistant series, and from this assump- 
tion we obtain the formula 

anh 
> t as 


t e 


in which @ is the number of teeth in the 


smallest gear, usually 12; 2 the number of 
teeth in the largest gear, usually » for a 
rack; ~ the number of cutters in the set, 
and s the number in the series of the cutter, 
which cuts up as far as ¢ teeth. 


From this formula, bya simple calculation, 
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what a perfect solution may be, he does not 
explain at any length. 
The most perfect method possible would 


error from a uniform velocity ratio, caused 
by a cutter when used ata given distance 
from its proper position in the series, and to 
so arrange the series that the maximum va- 
riation will be the same for all the cutters. 
The objective point of most of the work 
that has been put into the subject of toothed 
gearing is to obtain a uniform velocity ratio, 
and the method best adapted to preserve 
this uniformity is the most perfect method. 

This would make an interesting exercise 
for a mathematician, but the result would be 
so close to the series now in use that it 
would be of no possible importance to any 
one else. 

If we cannot follow the true method, but 
must assume an easier one, and make a short 
cut to reach our object, it appears to me 
that the shortest and easiest cut is the best 
one. 

But then, as neither method is perfect, we 
will not quarrel as to which one is nearest to 
perfection. Jf the professor’s method is the 
best, we can determine just How much better 
it is—how great an /mprovement has been 
made, 


The professor has certainly delivered a 


‘; Catnee, 











be to determine the maximum variation or 
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same, and there the variation is of no meas-|The drill is held in a collet or chuck 


urable consequence, 

For example, my formula places a point 
of division at 288 teeth, while the locus meth- 
od places it at 296 teeth. 
of the 
from the point 288 to the point 296, is just 


The actual distance 


along the chord locus curve, 


one-third of a thousandth of an inch on a 


gear of four diametral piteh, which is a 
heavy gear for machine cut work. 

That is, ¢/f the professor’s method is anim 
provement upon my own, the amount of the 
improvement is almost unmeasurable, and 
certainly cannot be worked to in the manu 
facture of gear cutters. 


I agree that ‘‘ there is no excuse for rest 


ing contented with approximations, close or 


otherwise ;” but I put it as a matter of com 


mon sense that a simple and easily-applied 
approximation is preferable to another ap 
proximation of bewildering complexity, par 
ticularly when the real difference between 
the two is an imperceptible fraction. 

I feel obliged to dispute with Prof. Mac 
Cord upon this point, but I take the oppor 
tunity to express my appreciation of the ser 
vices he has rendered in many other branches 
is the 
most comprehensive and valuable work in 


of the subject. His ‘* Kinematics” 


this line since the 
ism” of Willis. 


** Principles of Mechan 





Fig. 29. 








GROOVING 


most ridiculous litthe mouse from a mountain 
when the two se- 
ries are placed side by side, as at IT. and 1Y., 
it is seen that they 


of learned research; for, 


are practically identical. 





we ean construct the Table LTIT., and it takes | 


but afew minutes and a few figures 
any other case. 

Prof. MacCord’s method assumes that the 
length of the transcendental curve, 1, 2 
the locus of the intersection of the epicy 
cloidal face and the addendum circle—should 


he uniformly divided ; and from this assvmp 


to fit | 


tion, by a most laborious process which can | 


be comprehended and applied only by an ex. 
pert 
LY. 


My process and the professor's 


mathematician, he deduces the series 
process 
both depend upon assumptions, and which 
assumption is the most correct appears to me 


to be a matter of opinion. 


Why his method | 


TTT. IV. 
GRANT. MacCorp. 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
2») >) 
21 21 
22 22 
93 23 
24- 26 24- 26 
27-— 29 27-— 29 
30- 32 )- 32 
3 36 38- 36 
x7 Al 7-41 
42. 48 2 48 
49 58 19 58 
9- 72 50-— 78 
73 96 T4- 97 
97 144 98 147 
145-288 148 296 
289 o 297— a 


isa ‘pe rfect solution of the problem, Or In fact, all except the last five terms are the 





Fig. 30. 


AND CLEARING 


Twist Dritis. 

While upon this subject, I will correct an 
error in the method I have given for finding 
the location of each cutter in its Own inter 
val, for the given rule that the number of in 
and the 


tervals should be doubled interme 


diate values taken will make bad work on 
the first few intervals. 

The proper method is to consider each in 
interval as a series of two short intervals, and 
value as” the 


to assume the intermediate 


proper location for the cutter, This assump 
tion wives the formula 

2cd 

ec+ad 
in which @ is the location of the cutter be 
tween any two limits, ¢ and d. 

For an example, take the interval from 2% 

to 29 teeth. The proper location of the cut 


ter is: 
2x 27 x 29 


27 +29 
instead of 27.4, as found by the other rule 
~->- 


Grooving and Clearing Twist Drills. 


The 
from the ** Construction and Use « 
versal Milling Machine,” a work 
by the Mfe. Co. 


following extract is, by permission, 
f the Uni 
published 


Brow na&d Sharpe 


The operation of cutting spiral flutes and 
forming a twist drill is shown in Fig 


A 


5 


. and, if 
| very long, is allowed to pass through the 
spindle of the spiral head. The cutter is 
placed on the arbor so that it will be directly 
over the center of the drill, and the bed is 
set at the angle of spiral. * * * * The 
depth of groove in twist drill diminishes as it 
| approaches the shank, in order to obtain in- 
creased strength at the place where the drill 
is otherwise generally broken. The variation 
in depth is conditional; depending mainly 
on the strength it is desirable to obtain, or 
the usage the drill is subject to, as in differ- 
ent classes of work. 


To secure variation in 
the depth of the groove, the spiral head 
spindle is clevated slightly: depending, in 
this case, on the length of flute, for which, 
when 2 inches or less in length, the angle 
may be $ degree; 2 to 5 inches, 
}inches and over, 1 degree. 


; degree; » 
This is generally 
satisfactory in this respect, in our own work, 
as the drills are seldom very long 

When large drills are held by the centers, 
the head should be de pre ssed in order to di- 
minish the ce pth of groove 

The outer end of the drill is supported by 
the center rest, and, when quite small, should 
| be pressed down firmly until the cutter has 
| passed over the end. 

Another, and very important operation on 
}the twist drill, is that of ‘* backing off” the 
rear of the lip, so as to give it the necessary 
clearance, to prevent excessive frictional re- 
sistanee. In the illustration, Fie. 80, the bed 
is turned about degree as for cutting a 
right hand spiral, but as the angle depends on 
several Conditions, it will be necessary to de- 
termine what the effect will be under differ 
ent circumstances. A’ slight study of the 
figure will be sufficient for this, by assuming 
the effeet of different angles, mills and the 
pitches of spirals. The object of placing the 
bed at an angle is to cause the mill #’ to eut 
into the lip ate and have it) just touch the 
surface ate. The line ¢ being parallel with 
}the face of the mill, the angular deviation of 
the bed is clearly shown at ¢@, in Comparison 
with the side of the drill * * * From a 
little Consideration it will be seen that, while 
the drill has a positive traversing and rota 
tive movement, the edge of the mill at e’ must 
always touch the lip a given distance from 
the front edge, this being the vanishing point, 
if sueh we may call it. The other surface 
forming the real diameter of the drill. is be- 
yond reach of the cutter, and is so left to 
euide and steady it while in use. Fig. 31 is 
an enlarged showing the point. e, 
where the cutting Commences, and its increase 
until it reaches 2 maximum depth at ¢, where 
it may be increased or diminished, according 
to the angle employed in the operation, the 
line of cutter action being represented by é 7. 
Before backing off, the surface of the smaller 
drills, in particular, should be oxydized by 
heating until it assumes some distinet color. 
The object of this is to clearly show the ae- 
tion of the mill on the lip of the drill, for, 
when satisfactory, a uniform streak of oxyd- 
ized surface, from the front edge of the ‘lip 
back, is left untouched by the mill, as repre 
sented in the cut at e. ° 


Sec tion, 
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Notes on Repairing Boilers. 


By W. HH. &. 


* * * * * * * 





If you have a fire-box or locomotive boiler 
it sometimes happens that a stay bolt breaks. 
This should be attended to at once, and a 


very convenient way is to put a common 
bolt in its place, with the head next to the 
fire, fitting it carefully in place, with a square 
washer about 25 or 3 inches each way; and 
edges lipped to hold cement at each end of 
the bolt. If the iron is so thin that it yields 
and will not allow tightening, a piece of pipe 
may be cut square on its 


ends, to a length 


about between the 


equal to the distance 
sheets, or a trifle less. This thimble is strung 
into place by passing a cord directly through 
the holes from the inside to the outside of 


the fire-box; then an attendant hooks the 
bight of the string up inside the boiler, or out 
through some convenient manhole, cuts the 
string in two, passes one end through the 
thimble, and knots his string together again. 
Then, by a little 


management, the thimble 


may be hauled into its place and the bolt in 


| serted. 


| 
| 


* * * * * * * 


Boilers should be tested by hydrostatic 


| pressure at least 25 per cent. ereaterthan the 


working steam pressure. This you can do 


without need of a pump by filling your boiler 


solid full of cold water, and putting extra 


| weights on the safety-valve and closing all 


| Op nines, 
| grates. 


99, |temperature for 
' 


Then make up a wood fire in the 
flue under the back end, and another on the 

The 
than the 


water expands by the heat 


faster boiler, and long before the 


making steam is attained 
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When 


it gets as high as you wish, give vent by 


you will see the gauge running up. 


opening the water-gauge cocks or safety- 
fall. If leaks 


begin to show along the seams, you have 


valve, and the pressure will 
reached the limit, and your proposed steam 
pressure must be reduced. There is no dan- 
ger from such a test as this, as the pressure 
is produced by solid water and not by elastic 
hot steam, and as soon as any serious leak 
shows itself it relieves the pressure, and you 
cannot get more. | 
* * * * * * * 

You come at last to closing up your boiler. | 
The manhole, or hand hole plates, require | 


new gaskets or packing rings, as_ boiler- 
making has not yet arrived at that state of 
refinement which head 
What 


you have to do, then, is to make a packing | 


turned 
with a ground joint to make it tight. 


requires a 


which will enable two surfaces of cast iron, | 
having projections of a quarter of an inch or | 
so, to come together and hold the steam in | 
your boiler. You remember that you ordered | 
some gum rings when you were in town, 

11x16’, and you get them out and find that 

you have them, sure enough, but that they | 
are not the same shape as your plates. One | 
of the perplexing things about owning boilers | 
is that no two men make their manholes of | 
the same size or shape. This difficulty would | 
seem to justify the appointment of a National | 
Commission, under the cognizance of the} 
metric bureau. You remember an old sea- | 
going engineer, who told you that he always 
used a five-strand hemp gasket, well filled 
with red lead putty; but you will not know 
how to lay up a five-strand gasket until you | 
can get instructions from a Dutch girl in the | 
neighborhood, who plaits her back hair in a 
You the 
time to make the acquaintance of this young 


prodigious yellow tail. have not 


woman, so you cut your gaskets out of athin 
board, soaking them well before you put 
You might have cut them | 
from canvas, if you had canvas, or from 


them in place. 


sheet gum, but that is wasteful; or you 
might have cast lead rings, which, in many 
localities, are used; or even use small lead 
pipe, taking care that the ends join neatly. 
The pine-board racket you find does not do 


so well as you anticipated ; so you make some | 


rings of 2” round iron, fitting them to your 


plates asif they were to be used as gaskets. | 
You now have some patterns, which you may 


use to mould from in sand, and pour them | 
with lead, which makes first-class gaskets, | 
particularly for high pressure steam. 
- * . ~ ° * cd * 
A hard patch is a permanent job, which 
can only be done by a practical boiler makers, 
The defective part is cut completely out, and | 
the new piece fitted, riveted, and caulked. 
It is usual to put this piece outside the boiler, 
next the fire, though this is objectionable, 
that 
lodgment 


for the reason the mud _ finds 
of the 


making it liable to soon burn out, and mak- 


an easy 


place upon depression, 


ing business for the boiler maker. 


Blisters are formed on boiler sheets where 
The different 
layers of the iron being imperfectly welded, 
and the water from the boiler finding its way | 
between the laminations, the steam pressure | 


they are exposed to the fire. 


gradually forces them farther and farther | 
apart, until vent is obtained. When one of 
these blisters is discovered, it should be im- | 


mediately vented by punching a hole, 
many cases it will be found that little 
This 


blister, and should 


and in 


or no 


water escapes. is known as a dry 
around and the | 
projecting part removed, and no great harm 
will If a of 
water escapes, you have a wet blister. You | 
can stick a pine plug in the hole which you 
have punched, and, as soon as you have the 
time, cut out the blister, and stop the hole | 


which communicates with the inside of the | 


be cut 


be done. continuous stream 


boiler by tapping in a bolt. 

The 
blister, 
made, the guaranteeing of perfect fire sheets 
very The 


comes 


liable to 
iron 


very best of boiler iron is 


and in mills where boiler is 


serious matter. 


roller, when watching the plate as it 


is sometimes a 


through the rolls during the last passes, ob 


serves spots which appear hotter or of a 


brighter red than the remainder of the sheet. 
If this sheet is for an order of warranted | 
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iron, it is cut in such a way, when sheared, 
that these spots may be removed; or, if this 


is impossible, the sheet is condemned, or | 


into another order where the re- 


quirements are not so strict. 
Steel, or 


used for the manufacture of boilers. 


worked 


homogeneous iron is now largely 
With 
this material there is no lamination and no 
blistering,the sheet being rolled from a solid 
cast ingot. Good metal for boilers will bear 
bending and flattening when either hot or 


cold, and a piece of it, when heated to red- 


| ness and plunged into cold water, should not 


be perceptibly hardened. 

There is one trouble to which steel boilers 
are liable, even when the metal has passed 
the above tests, and that is cracking of the 
fire When a 
holes should be drilled immediately beyond 
the ends of the crack, so that it may not ex- 
tend further, with 
In some cases the edge of the crack 


sheets. crack is discovered, 


and these holes closed 


rivets. 


may be closed by caulking, and if this fails, | 


either hard or soft patching must be resorted 


to. 
- a> 


LETTERS FROM PRACTICAL MEN, 


Patenting Old Inventions, 
Editor American Machinist : 

I was amused in reading the article in this 
week’s issue on patenting the old invention 
They came in use with 
Philadel- 


Besides being useful for te- 


of the car-replacer. 
the introduction of street cars in 
phia, in 1854. 
placing cars, they possessed another valuable 
feature, for they could be laid upon the rails 
By this 
means the cars could continue to run with- 


to protect the hose in case of fire. 


out interruption, and not accumulate and in- 
terrupt traflic, as is the case in most cities 
where they are not used. They were made 
as shown in the accompanying sketch, the 
cavities 4 being made to protect the hose, 


The replacers were kept at convenient points 





| pen her eyes with this great surprise. 
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leable iron shoes for smoothing-irons ground 
and polished. 

This article has just been patented. 

The laughable part now comes in. When 
I was a boy, in the early fifties, I was pos- 
sessed of a great liking for labor-saving and 
Near lived, 
there hardware store, which I fre- 
quented, that kept all the new-fangled in- 
ventions to tempt the unwary and unsophis- 
untold 
such as self-broiling gridirons, one-minute 
coffee-pots, &c., I beheld Aladdin’s 
wonderful lamp ? was this self- 


curious inventions. where I 


was a 


ticated. Amongst other wonders, 
what? 
Ha, no; it 
same self-heating smoothing-iron, the house- 
wife’s bosom friend. Was this other shining 
article that dazzled my sight Cinderella’s crys- 
talbrogan? No, it was a thin sheet of steel for 
covering asmoothing-iron, to keep the iron 
bright and clean, with which to polish the 
bosom of the old man’s /iled shirt. So, with 
dueats bright did 1 the hardware man per- 
suade those treasures to part with, and | 
hied me home, to my dear mamma, to glad- 
But, 
picture if you can. my chagrin, when two 
weeks hence, against the fence that encircled 
the lot at the 
iron and steel slipper discarded like an old 


rear of our domicile, | saw 


shoe. 

The self-heating iron of 1876 was an exact 
duplicate of that of 1854, and the malleable 
iron shoe of same date was rejuvenated from 
the steel slipper of the earlier period, with 
the advantage on the side of the slipper. 

At the exposition of railway appliances in 
Chicago, last June, was a sleeping-car seat 
newly patented. The original was patented 
in 1859, and from the same city. 


aR Oa 
Buffalo, N. Y., Dee. 10, 1883. 


Mistakes in the Patent Office. 
Editor American Machinist : 

In the December 15 issue of your paper, in 
an article called “ Patent on an old inven- 
tion,” you say, ‘this reinventing 
old and common devices has be- 
come a nuisance.” 


I think you are a little severe, 





along the track where they could be found 
when needed. 

The old adages that there is nothing new 
under the solar luminary, and that history 
repeats itself, are peculiarly applicable to a 


| large share of patents. 


If not encroaching too much, | will give a 
few samples from my recollections, similar 
to the above. 

Velocipedes were made and hired out to 
men and boys to ride by the hour, and some 
of them had a seat behind for ladies, others 
were made for two persons, and could be 
worked by hand and foot, cither together or 
separate. This was thirty-five years ago, 
when I was a somewhat younger boy than I 
am now, and they seemed to have been in 
common use before that time. These were 
made by a man named George Small, who 
kept a wagon and paint shop. 

About two years ago, I received an account 
of a lawsuit about reversed dies, the parties 
The suit 
was against a party for using dies in reverse; 


to which were Fisher and Hayes. 


that is, the male die secured to the bed of 
the the die 
the hammer, or drop. Where I served my 


press, and female secured to 
apprenticeship, in a shop in Philadelphia, 
from 1853 there was a great deal of drop- 
press work done, and it was a common prac- 
tice to use the dies in that way. 

Next comes self-heating smoothing or flat- 
irons, as they are called--a misnomer, for 
they are far from level, especially when the 
the husband’s 
In 1876, a party bought the right to 


irate wife throws them at 
head. 
manufacture in Erie and Niagara counties, 
New York, a 
patent 1876. 
reversible, with holes around the body and a 


self-heating smoothing-iron, 
The iron was hollow, and made 


spirit-lamp secured to the back, which was 
lighted Splendid 


theory, but not worth shucks in practice. 


kept while in use. in 


The purchaser came to me to manufacture 
them. About the same time another party 
came to me to see about getting a lot of mal- 


as in this case the party did not 
know of the device (for he made 
oath to that effect) being used before, and 
as he thought of it he had perfect liberty to 
apply for a patent. 

The Patent Office should not have allowed 
the patent, if they had known of the device 
being in use before, but they of course did 
not, as they only had the oftice records to 
examine, and are not to be expected to hunt 
up ‘‘ old shop kinks,” newspapers, magazines 
and manuscripts, or to have agents or detec 
tives to hunt up evidence. 

In the case quoted, and in all similar ones, 
the ‘*Court” is the place to settle the point of 
who first made the invention. One thing, | 
think, should be attended to in the Patent 
Office, and that is not to issue a claim to one 
party and then allow the same claim to an- 
other, without stating it in the specification, 
as has been done twice in my case. 

On the whole, the Patent Office gets along 
with very few errors, considering the large 
business that they do and the badgering of 


A. 8. P. 


the ** agents.” 


Raising Water Thirty-seven Feet by 
Suction, 


Hditor American Machinist: 


In your issue of December 8 Mr. Stewart, 
of Buffalo, N. Y., contributes an illustrated 
article on pumping water thirty-seven feet by 
suction, About three years ago I put a pipe 
in a well in that city, connecting a Worthing- 
ton duplex pump, to supply the boilers in the 
White fire-proof buildings on Main and Erie 
Streets. The depth was about the same as 
named by Mr. Stewart and the arrangement 
of pipe the same. Perhaps this is the place 
did not 
would work until I saw it do so. 


referred to by him. I believe it 
The party 
who gave me the idea says he has raised 
water ninety feet in this way, by using addi 
tional air chambers. 

Wittam F. Morgan. 


Brookly n, N. 7. 
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An Appeal for Free Trade and Low 
Wages. 
Editor American Machinist : 

I notice an announcement on your editorial 
page, that you ‘‘have no hobby to ride” or 
‘* pet scheme to advance.” Now, I think you 
are hardly justified in that assertion, consid- 
ering what a great hobby you make of pro- 
tection. I have read several little articles at 
different times, as to the wages received by 
machinists in England, which may mislead 
the public both there and in this country. 
You give that part of the truth that suits 
your hobby, but don’t go the whole hog and 
tell us, not only what a man earns, but how 
For instance, you 
say a machinist in England gets so much, 


far his earnings will go. 


Now, in America, he tay 
This is all right, 
so far as it goes, but you forget to tell tis 


say $9 a week. 
get $15. Hlere you stop. 
that the $9 in Engiand will buy more food, 


and amusement than 15 will in 


You leave this out, which is not 


clothing, 
America. 
fair. Now, I maintain that a good machinist 
may be just as well off, financially, there as 
he is here, providing he acts the same in 
both countries. A man does not leave his 
home, friends, and nine hours a day, unless 
he thinks to do better here; and he does do 
the 


wages he receives are actually more valuable, 


better, there is no doubt, not because 
but that he spends less on beer and othe 
luxuries, on purpose to save a little money, 
which is his sole idea. After a little time, he 
begins to see that a working man out here is 
as good as any other man, is more independ- 
ent; then he sends for his family, if he has 
His children free education, 
and stand considerably better chances of get- 
ting a position than in England, where birth, 
These are the true 
reasons that this is the best country, and not 


one. receive 


not talent, is the test. 


simply the higher wages paid here, 
Now we come back to protection. Why 
don’t you own right up, and ‘say you think 
that mechanics better than 
American, can do and better, 
It certainly looks very much like it, or 


English are 


more work 
too? 
why protect them? The English mechanit 


needs no Government aid, no protection 
from anybody, but is willing to compete 
against all, merely on his merits; only give 
It is some- 


We are 


put on the scratch, and you get a long start: 


him a fair show, and no favor. 
thing like running a handicap race. 


then we make a dead heat, and often win. 
Let us both toe the mark, fair and square, 
Take the 
heavy tariff off English-manufactured articles 


and let the best man come in first. 


and down comes the wages here, injuring, 
no doubt, a few, but the majority will feel 
the benefit of 
chinery and household goods. 


cheap food, clothing, ma- 


America abounds in coal and iron: why 
not go in for free trade? Make it universal. 
It may keep you back for a time, but surely 
the vast resources of this country, together 
with the acknowledged skill and persever- 
ance of the people will certainly pull you 
through, and in a few vears America will 
lead the world in everything that is great 
and good. Hy. T. Rorreg, 

Sup’t Georgia Machinery Company. 
Atlanta, Ga. 


Pattern Making. 
Editor fmneriain Machinist: 


Having read the AMERICAN MAcuiNist with 
ereat interest for some time, especially the 
letters from practical men, without finding a 
single line from a pattern maker, although it 
is clearly indicated that your columns are 
open to them, it occurs to me that they must 
be destitute of ink and paper, or surely some 
of them would have something to say to in- 
form the inexperienced and to place pattern- 
making before the public. 

It is that a 
maker have a’general knowledge of moulding’, 
that 
the draughtsman submits a drawing for his 


necessary first-class pattern 


machinery, and draughting, so when 
inspection it will not take him a week to 
make out what it represents, nor a month to 
contrive how to construct the pattern so it 
may be moulded. Here somebody may sug 
vest a consultation with the moulder.  ] 
Let the 


him how 


say 
nobody. moulder 


then 


consult see a 


drawing, ask he wants the 
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pattern made, and in nine cases out of ten 
the answer will be, ‘‘ You make the pattern 
right and I will make the casting.” Of 
course there are a half-dozen different ways 
in which it may be done, but they are all ob- 
scure to the moulder, until the pattern begins 
to assume shape, or is almost complete, then 
you are greeted with such remarks as these : 
‘“Why didn’t you leave that flange loose ?” 
‘*Can’t you have that in two halves?” or, 
‘“Why don’t you give that piece some more 
taper?” Many times he will insist on changes 
equal to the construction of a new pattern. 
The pattern maker takes into consideration 
that the casting will shrink, as castings of 
different shape. do shrink, in their own pe- 
culiar manner; that parts are to be finished 
and other parts left rough, makes a 
that 
casting reaches the machine shop it will not 


proper 
allowance for finishing, so when the 
be found necessary for the machinist to spend 
five or six days’ extra time in chipping or 
of 
metal, thus adding to the general expense 


planing an enormous amount surplus 
all on account of lack of skill and good 


judgment. WititamM Hvira@ran. 


Compound Engines on Western Rivers 
Thirty-Five Years Ago, 
Kiditor American Machinist : 


Your correspondent, Mr. Dutton, of Chi- 
cago, in his letter respecting ‘‘ Compound 
Engines on Western Rivers,” need not have 
confined his dates to 1876. 

The first Clipper No. 1 had compound en- 
gines, and was built about thirty-five years 
ago. The Memphis, a well-known New 
Orleans packet, had compound engines. I 
made a trip on her as a “striker” thirty 
years ago. 

The Hawkeye, an earlier steamer 
than either the Clipper No. 1 or 
Memphis, had ‘‘Clipper engines,” 
as they were called, and was sunk 
by her jly-wheel going to pieces and 
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up to the point of elastic failure consists 
usually of a faint pencil line diverging very 
slightly from the normal, the amount of this 
separation at any point indicating the modu- 


lus of elasticity of the specimen. These in- 


dications, therefore, which are the all-im- 
portant ones to be ascertained, are very 
faint, poorly defined and uncertain. The 


thickness of the pencil line is usually a large 
percentage of the indication, so that different 
observers would. obtain different readings or 
indications. Altogether, the results thus ob- 
tained seem to us so vague and unreliable as 
to make it a question whether any of the 
existing recording appliances can safely be 
not better for the 
present at least, to resort to other means, ap- 


used, and whether it is 
parently more crude, but actually far more 
reliable and instructive, to ascertain the ac- 
tion of specimens under strain. 

To illustrate our meaning, we hand you 
herewith a blue print, showing a specimen 
which was tested during the recent visit of 
the A. 8S. M. E. to our works, and ask your 
attention to the following interesting points 
it demonstrates: The specimen was origi- 
nally 30 inches long and 1.4 inches square. 
It stretches 6.46 inches, which is 21.53 per 
cent. of the whole length. With some auto- 
graphic appliances the elongation is measured 
by the separation of the holders (in this case 
would thus 


20 inches originally), which 


amount to 32.3 per cent. If, however, two 
points on the bar 20 inches apart were taken 
as the basis of measurement, their separation 
was 4.87 inches, which equals 24.35 per cent. 
The two inches adjacent to the point of rup- 
ture stretches to three inches, which equals 
If these two their 
from 20 


inches and 


the 


50 per cent. 


stretch be deducted original 
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in the foregoing, and in the accompanying 

drawing, both of which you are at liberty to 

Henry R. Towner, 

President Yale & Towne Manufacturing Co., 
Stamford, Conn. 


use as you see fit. 


Borax tor Hardening Steel, 
Editor American Machinist : 


I have found the use of borax for temper- 
ing tools to cut extremely hard metal better 
than prussiate of potash or cyanide of pot- 
ash, and would like to know if it is used by 
others, and if not, why not ? 

oa 


(IREEN. 


Need of Simple Rules to Solve 
Problems. 
Kditor American Machinist : 

Having often been bothered in dividing a 
circle into parts of equal lengths, I would 
like to express my thanks to Mr. West for 
his simple rule given in December 22d _ issue. 
If some of your draughtsmen readers would 
give some simple rules to solve the different 
problems that continually arise in) a me- 
chanic’s work, it would benefit a great many 
who are not posted in geometry or the higher 


mathematics. Fy Wet eo Pa ta 


Cyclone Refuges and Double Glasses, 


The head of a large machinery establish- 
ment in a Western city sends us the follow- 
ing, Which, though not intended for publica 
tion, is too good to keep : 

‘** When in your office, not long since, some 
joking remark was made about the feasibility 
of using old boilers as a ‘harbor of refuge’ 








down through her bottom. 
The engines were arranged tan- 


dem fashion. 


Dimensions and all ed 











lesser particulars are gone from Stretch of 


present memory. A Stret 
J. Rienarps. 
San Francisco, Cal. 


Automatic Recording Appli- 
ances for Testing Metals. 

Editor American Machinist : 

Engineers having occasion to use testing 
machines are all interested in the subject of 
autographic recording appliances, by means 
of which an autographic card or record can 
be obtained, indicating, if possible, the fol- 
lowing particulars, viz: 

1. The modulus of elasticity under differ- 
ent loads. 

2. The 

3. The 

1. The 


limit of elasticity. 
maximum load causing rupture. 
final load at the moment of rup- 


5. The 
6. The 


only at points up to the limits of elasticity, 


whole stretch of the specimen. 
resilience of the specimen, not 
but also up to the point of rupture. 

7. The irregularities of elasticity in differ- 
ent parts of the specimen, indicated by a 
varying elongation (which is not shown at 
all by any of the existing machines). 

Several devices for this purpose have been 
invented, and are in more or less common 
use; but a careful examination of them has 
convinced us that they are all more or less 
prolific of error, and that their inaccuracies 
and variations are so serious as to make it an 
open question whether they do not do more 
harm than good. The only decided indica- 
tion they afford is in regard to the elastic 
limit, the stretch, the maximum and breaking 
loads. Even these indications, we think, are 
not always shown reliably, for reasons which 
we need not enter upon here. But what the 
constructing engineer needs chiefly to know 
materials before the 
this 
Their behavior 


behavior of his 
elastic limit 
limit that he employs them. 
beyond this point, and up to rupture, is, of 


is the 


is reached, as it is below 


course, interesting and instructive, but does 
not come within the scope of actual practice 
devices 


The record of existing autographic 


A= 24"5 A 


B= 


un B 


4 50°? mure tha 
“0 


\ 


Spe CHmMENS OF Commo LrEfliie d fron (dressed from 15 
J . , 


faces of holders, re spective ly, be fore and afte r testing. 


inches, the elongation of the remaining [8 
inches was 3.87 inches, which equals 21.5 
We thus 
centages of elongation according to the basis 
But 
ing the elongation between the several pairs 


per cent. have five different per- 


of measurement assumed. by examin- 


of ordinates, we note that few of them are 
alike, and that, for instance, the inch marked 
of the left-hand holder, 


stretched 24 per cent., while the inch marked 


A, just outside 


B, in the corresponding position, adjacent to 
the right-hand holder, stretched only 16 per 
cent., the former being 50 per cent. more 
elongation than the latter. 

The preparation of a specimen by ordinates 
as we have shown, and the plotting of these 
after the test, together with repeated direct 
measurements of the specimen during test, 
by means of micrometer screws applied to 
measure the actual separation and approach 
of two well-defined gauging points securely 
fixed to the specimen, these measurements 
being made repeatedly under various loads, 
both increasing and decreasing, and before 
and after permanent set, undoubtedly afford 
the most accurate and as yet the only reliable 
means of noting the action of materials under 
at Ulti- 
mately, we think it possible that some form 
of be 
which will give reasonably complete, accu 
but at 


strain which we present possess. 


recording apparatus may devised 


rate and reliable results : present we 
believe that any engineer, reasonably well-in- 
formed as to the behavior of materials under 
strain, can make guesses approximating more 
closely to the truth as to the modulus of elas- 
ticity and the elastic limit than do the aver 
indications of existing 


age autographic re 


cording cle viet ~ 


subject is 


of 


have thought vou would be 


This whol such 


that 


Importance 


wi interested 


Movement of holder faces, 6.46" which ts 21.58 of the 30” bar, but ts 32.384 


} 


rolled ar tested owed vty 


in squally times, but I did not at that time 
‘absorb’ the idea. Since my return to the 
rural districts, and particularly since IT was 
reminded of the whole affair, Fulton Ferry 
oysters and all, by reading the article in last 
week’s paper, I think I can now see that it 
would be a good thing to plant quite a lot of 
the old boilers now in use at * points’ in the 
West adjacent to where cyclones are bred 
and raised. When I remember how dan- 
gerous a place 96 Fulton Street is, where the 
Whole crew are liable almost any time to be 


earried off their feet, and sometimes out of 
the building, by a ‘ Western blizzard,” it oc 
curred to me that it would be a good thing 


for the ‘staff’ if each had alongside his desk 
an ‘old boiler’ convenient of The 
flue-sheets might be nicely frescoed, and the 
sides striped or decorated in some of the 
prevailing tints. At any time when the 
storm center should hover over that locality, 
and you heard on the stairway or in the cor 
ridor any ominous sounds, indicating the 
coming of a Western * blow-hard,’ the signal 
could be given in time for all hands to hunt 
their holes, and thus inside your boilers you 
could in safety find shelter until the thing 


wccess, 


blowed over or blowed out. In. seleeting 
the ‘old boilers,’ you could work in all 
kinds. 


You would wanta couple of long, slim ones 


for the president and editor, and a shorter, 
wider one would best cover the treasurer, 
while the two M. E.’s might be accommo 


dated in an old-style, two-flue Mississippi 
iron boiler. The boilers might) vary to 
size and length, but I presume the Aorse-poies 
would not differ much. 


as 


‘By the way, T have deen to// that insome 
places they gauge a man as being a one 
bottle man, or a two or three-bottle man. I 
don't that Prof. SS. W. Robinson 
would come under either head, but I see by 
his article’ the Hydrostatic Leveling Instru- 
ment—in your December 15th issue, that he 
can take his two glasses and walk off with 
any of us, level-headed a judge. | 
don’t go much on fluids myself, but I dont 
helieve, if T had ten cents, | would put it in 
when I could just as well 
put it ina couple of glasses 


Suppose 


as as 


a ‘rubber hose m 


Ton Hmery Testing Ma a 
chine before the American Soctety of Mechanical Engineers, at the works of the Yule and Towne Mfg Co., 
Nov. 2nd, 1883. 


9()’’ hetwee di the hold: / fire a. which SOD machines mould show Cs the stretch of 20) ‘ 


of the original 


rand xv are positions of 
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Ht. F. Nichols, 
Gulf, Colorado and Sante Fe 


Master Mechanic’s office, 
R. R., Galves- 
ton, Tex., writes us: 

‘* | will pay any reasonable price for the 
following numbers of the AMERICAN MACHIN- 
ist if they can be obtained: Vol. 1 complete ; 
Nos. 2, 4, 5 and 6 of vol. 2.” 





ape 


Professor Henry Morton, President of the 
Stevens Institute of Technology, Hoboken, 
has written a Jong letter to the New York 
Times on the question whether or not it is 

put light 
Ile holds that the dangers to 


impracticable to electric wires 
under ground. 
life and property from :erial wires have been 
That the time 


electric lights have been in use there has 


greatly exaggerated. in all 
been only one fatal accident by connection 
with the current, which happened to an em- 
After careful 
investigation into the origin of fires from 


ploye of the Brush Company. 
electric light conductors, he was convinced 
that the few fires originating from this source 
have been caused mostly by underground 
The of half 
years’ experience shows that this new agent 


wires. net result two and a 
of illumination is very much safer than the 
old The experience we 
have had with both systems leads Mr. Mor- 
ton to the belief that if carried from place 
to place under ground the danger from the 


wires would be increased, since they would 


ones it replaces. 


have to be brought above ground to— the 
places used. The liability to accidental con- 
tact would then be greater than at present. 
In Paris and other European cities where 
the underground plan had been tried, the ex- 
pense of keeping up the system became so 
that 

abandoned. 


creat electric lighting 


He predicted 


was 
that 
order be carried out here to place 


virtually 
should an 


the electric lighting wires under 
Origi ground the streets of New York 
: will return to the pristine gloom 
which has overtaken Paris. There 

i 


is no reason for putting the wires 
out of sight except on the score of 
beauty, and he thinks the price to 
be paid will prove too great for an 
resthetic sentiment. 

=> _ 


Oberlin Smith, Bridgeton, N. J., 
writes us: ‘* Your recent editorial 
upon the ‘anvil principle,’ prompts 
me to say that when I used, in your 
columns, about a year ago, as atext 
for a sermon upon inertia, the contradistine- 
tive terms, ‘anvil principle’ and ‘ fiddle prin- 
ciple,’ which have since been somewhat fre- 
quently quoted, I supposed them both to be 


original— not knowing that Mr. Porter, in his 


excellent paper upon machine tools, had 
cited the anv] as an emblem of solidity. 
Had I been aequainted with the fact I 


should have taken pleasure in giving its ac- 
complished author proper credit for the idea, 
and should have allowed my inventive inner 
consciousness to vibrate to the tuneful strains 
of the fiddle only.” 

<> 
Labor Tribune 


were 


The editor of the Nat/ona/ 
that 


saying recently that a law in regard to cop- 


writes us to say we in error in 
per tamping rods had been passed in Penn- 
sylvania. The law in question belongs to 
the State of Illinois, and was referred to by a 
correspondent of the National Labor Tri- 


bune. 
AB 
The troubles with the grip onthe Brooklyn 
Bridge are already bearing fruit inthe Patent 
Oftice records. Every week brings forth one 
or more patent grips, and the backwoods are 
yet Should the 


prove severe enough to suspend out-door 


not heard from. winter 
labor in the rural districts, the spring will 
usher in an array of patent grips that will 
leave car couplers, electric lamps and check 
When 
anything happens to keep a portion of our 
population inside doors its effects are imme 
diately apparent in the Patent Office records. 


rowers entirely in the back ground. 


=_e 


A patent has been obtained by Frank M. 
Mahan, Chicago, for a process of making 
spoked wheels, such as are used in ordinary 
vehicles, of paper pulp. The pulp is forced, 
under pressure, into a mould of iron, where 
the wheel is made ready for the tire, 
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What Will Help Manufacturers to 
Compete. 


Mechanical industries, as a class, have not 


been as active and prosperous during the | 


The volume 
of business, however, has been great, but the 


year 1883 as they were in 1882. 


rapid increase of productive establishments 
and persistent enlargements have exceeded 
the necessary capacity to supply the demand. 
Therefore, it is impossible that all mills, 
shops and factories shall be kept running 
full of work. 
This tends towards lower prices, which in 


Competition becomes closer. 


turn tend towards lessening the cost of pro- 
duction. How the latter is to be satisfac- 
torily accomplished is now an all-absorbing 
problem. Most 


have, for the last few years, been improving 


machinery manufacturers 
their shop tools, plants and processes. Prog- 
ress in this respect has not been uniform, 
and some who have given but little attention 
to improvements, while orders were plentiful 
at remunerative prices, find themselves with 
limited power for competition. They can- 
not obtain skillful mechanics at any less 
wages than their better-equipped neighbors. 
Other things being equal, good mechanics 
prefer to work in well-equipped shops. 
Therefore, the shops that have made but 
little or no advancement to enable them to 
do more work, without increasing the num- 
ber of workmen, are in no enviable condi- 
tion to withstand a season of industrial de- 
pression. 

[ron and steel manufacturers are experienc- 
ing more competition among themselves than 
The 
steel mills and a number of the iron mills 
have cut down the wages of their workmen 
about ten per cent. 


machinery manufacturers. Bessemer 


As a prominent Besse- 
mer steel manufacturer remarked to us a 
few days ago, this does not help them to 
compete with each other in any particular. 
While no advantage is gained, the workmen 
are made dissatisfied, and naturally will not 
be as anxious to put forth their best efforts 
as before. No more iron or rails will be sold 
by reason of the wages reduction. Consum- 
ers will demand and receive lower prices, 
and the mills will 
margin of 


not secure any larger 
profits. Improvements in the 
processes of making iron and rails will alone 
help the mill-owners to compete, and those 
who are first in securing those improvements 
will have the greatest advantage. 

The general reduction of wages, by a uni- 
form scale, has an unfavorable influence 
upon the establishment taking such action, 
as well as upon the trade. 

Spe 
Tariff Considerations, 

Among our ‘** Letters from Practical Men,” 
this week, is one from an enterprising Eng- 
lish mechanic, who has been in this country 
only a few months, making an appeal in 
favor of free trade. We publish the letter in 
full, as we have no desire to dodge criticism 
upon any position we take in these columns, 
whether regarding the tariff or any other im- 
portant issue. 

Our correspondent does not dwell upon 
any presumed advantages to be gained by 
adopting a free-trade national policy, but tries 
to point out that although we should be kept 
back ‘‘for a time” by discarding our pro- 
tective tariff we should eventually be able to 
‘*pull through.” He = very truly declares 
that if the tariff is taken off English manu- 
factured articles ‘*‘down comes the wages 
here.” Those workmen who are anxious for 
free trade and a tumble in wages in the fond 
belief that they will be enabled to buy the 


Grooving and Clearing Twist Drills.......... >| hecessities of life cheaper than at present, 


better stop and consider some of the most 
obvious economic truths. When an indus- 
trial squeeze is experienced wages are about 
the first to feel the change, and are promptly 
cut down. Rents, clothing and provisions 
decline very slowly, and never in a greater 
degree than wages. Even if everything the 
workman has to buy should decline in price, 
proportionately to the decline in his wages, it 
would not him. A new trouble 


would arise for every one in debt, be the 


benefit 


amount small or large. While the sum he 
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could save every week would be less the 


dollar is a fixed thing. It would purchase 


more in the market, but would not pay a 
particle more of debt. Workmen who had 
dwellings or other 
| basing their intended payments on present 
earnings at about their full ability to pay, 
would be sadly pinched. 
should decline one-third, every workman in 


purchased property, 


If general prices 


paying debts would have to give the proceeds 
of three days’ labor for what was worth only 
two days’ labor when the purchase was made. 
This would ruin tens of thousands by caus- 
ing them to lose what they had partly paid 
for. The adoption of free trade would pro- 
duce this result. The so-called ‘* revenue 
reformers,” however, would only impoverish 
the workmen gradually by paring away the 
tariff by instalments. 

Our correspondent very truly notices the 
greater independence of a working man in 
America. After discovering the benefits of 
our better social and industrial 
looks a little peculiar to see him advocating 
the adoption of one of the chief elements of 
the British industrial system, under which 
workmen are regarded as belonging to an in- 
ferior class—a system which he was glad to 
leave behind him. 

Our Atlanta critic seems to have imbibed 
the idea that Congress ought not to legislate 


this country, but ought to give the English 


the tariff, thus making it easier for him to 
compete with our own mechanics. 


but it is peculiar, to say the least. Perhaps 
winter. 


A reader asks whether in writing or de- 


AMERICAN Macuinist, he must make it gram- 
matically correct, or whether it will be cor- 
All we 
require a correspondent to do is to set forth 
his ideas intelligently. Mistakes of spelling 
or grammatical construction of 
are easily corrected by us. No one need 


rected before printing in the paper. 


refrain from writing on practical matters for 
our columns because he lacks a knowledge 
of grammar. 

- Ae = 


Effects of Seale on Boilers. 


When the Railway Master Mechanics’ As- 
sociation was investigating the subject of the 
effects that hard water had on boilers, several 
years ago, scientific experts gave reports that 
lime scale being a poor conductor of heat, its 
presence diminished to an alarming degree 
the evaporative efficiency of the hot 
This appeared reasonable enough, and was 


gases. 
accepted as true, the prevailing belief being 
that one-eighth of an inch of scale will de- 
crease the efliciency of the boiler about one- 
half. 
trines, this one is probably founded on a 
fallacy. 

Some recent experiments, very carefully 
conducted, were made in Bavaria, where 
coal is expensive, to test the loss of evapora- 


Like a great many other accepted doc- 


tive efficiency due to incrustation of boilers. 
The experiments were first made with clean 
water, then with water impregnated with 
gypsum, which deposits sulphate of lime, the 
worst scale known to our American waters. 
The experiments with the gypsum-laden 
water were continued without interruption 
for 195 hours, when indications appeared of 
the furnace sheets being red-hot. An ex- 
amination showed that a scale ranging from 
+ to ¢ inch thick covered the sheet, but it 
had not caused any reduction in the evapora- 
tive efliciency of the boiler. 

Furnace sheets subjected to conditions of 
this kind would soon burn out, but the de- 





struction of the sheets seemed the only source 
of loss. 


That there is a false impression about the 
loss of evaporative effect due to scale we 
have long felt certain; for we have repeatedly 
seen locomotive boilers nearly solid with in- 


crustation and sediment, yet the steaming 


capacity of the engines was not perceptibly 


mechanic ‘‘a fair show” by throwing off | writ had hold of her milking apparatus, for 
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affected. 
ing surfaces, and is responsible for two-thirds 


Scale is, certainly ruinous to heat- 


of the repairs needed to boilers, in some of 
the Western States; but there is evidently a 
wrong impression about its injury to the 
steaming power of boilers. 


oe 


A striking effort is being put forth to ex- 
tend the aid of mechanical science to dairy- 
ing operations. A patent has been secured 
for a whole combination of elaborate ma- 
chinery for Should — the 
operation, a 
steam engine will be used to run an ex- 


milking cows. 


scheme come into practical 


haust pump which will draw the air from a 


;chamber connected by tubing to accumula- 


ito deposit her milk 


ting bulbs that are intended to receive the 
milk from rubber teat covers, The induce- 
ments that will be used to persuade the cow 
in the accumulating 


| bulbs are not very clear to us, but probably 
system, if 
| 


the inventor understands it. An inmate of 
this office once had a friend who entered this 
promising field of invention. He got out a 
milking machine, and it seemed perfect in 
every particular till it made the acquaint- 
ance of the cow. She strongly objected to 
the arrangement, and after dealing the in- 


| ventor a stunning kick, started for the woods 
| with the patent milker hanging to its point 


exclusively for the interests of the people of | 


| 


This | 
. . * s * | 
idea is not original with our correspondent, 


it will be duly considered by Congress this | 


of attachment. The animal seemed to think 
the spirits that got into the swine of holy 
her race reached a similar conclusion. 

i ~~ cascade 


The following extract from a letter just 
received by us, from the superintendent of a 
shop in the interior of the State of New 


| York, isa sample of many others that we are 
now receiving : 


scribing anything for publication in the | 


sentences | 


‘*] wish to present some of my men with 
the AMerioan Macninist for the year 1884. 

‘*In forwarding the above list of names, 
they were all given their choice of any me- 
chanical paper or periodical published in the 
U.S., and were unanimous in favor of the 
AMERICAN MACHINIST, pronouncing it the 
best, most useful and comprehensive paper 
published; in which their superintendent 
heartily joins.” 

<> oe oe 


Literary Notes. 


THE TABOR STEAM ENGINE INDICATOR. By 
George H. Barrus, 8S. B.. New York; Ashcroft 
Manufacturing Company. Price, $1. 

One of the objects for which this book was 
prepared is to describe the Tabor indicator, 
sold by the publishers, and to give the pur- 
chasers and users of this instrument instruc- 
tion in its use and care. The manner of 
connecting the instrument to the cylinder of 
the engine is illustrated and described, as 
well as means of giving motion to the paper 
drum. The application of the instrument 
to the locomotive is considered, and dia- 
grams illustrating locomotive practice given. 
The method of computing the horse-power 
of an engine by dividing the diagram into an 
equal number of parts, and also by the use 
of the planimeter, or averaging instrument, 
is illustrated. A method of computing the 
amount of steam accounted for by the indi- 
cator is given, and for constructing on the 
diagram the hyperboliccurve. Useful tables 
of areas of circles and properties of steam 
are included; also tables of engine perform- 
ance and cylinder condensation. As may be 
inferred, but a small amount of the matter 
refers to the use of any special indicator, but 
is general in its character. 


The Christmas number of the American 
Bookseller, for 1883, published by the Ameri 
can News Company, New York, contains a 
large number of specimen illustrations from 
new books, which are now offered for the 
holiday trade, together with such descriptive 
sketches as will give prospective purchasers 
an idea of the quality, style and scope of the 
various books from which they are taken. 
The publication is not only a very useful one 
in this way, but it is of itself a handsome 
and valuable «work, well worthy of careful 
reading. It can be ordered through any 
newsdealer. 
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7 gions AND 
ak a 


Unde r this head we propose 10 answer que stions sent 
is, pertaining to our specialty, correctly, and according 
fo common sense methods. 

Every question, to insure any attention, must on 
variably be accompanied by the 
If st 
tials, nor location will be published 


address. requested, neither name, correct ini- 


1) W. J. E.. West Milton, Ohio, writes: 
have a large grindstone that has two soft spots 
Can you tell me of 
from wearing low? A.—We know of no way 


2) S. E. D., Manchester, asks : 
Will you please inform me whether a pistol-ball 
will penetrate a sabstance the farthest at a dis- 
tance of five or fifty feet from the muzzie of the 


pistoly A--At five feet. 
3) H. H., Scarborough, N. Y., 
Which will expand the most in length, at equal 


heat: a piece of iron one inch diameter and one 
foot long, or a piece two inches diameter, of the 


Conn., 


asks: 


same lengthy 4.—If the quality of iron is the same 


in both pieces, the expansion will be equal. 


4) Hl. C., West Lynn, Mass., 
it correct to say a thread is chased, when it is cut 
by the use of a Vtool and gearing in an engine 
lathe? A. law except custom 
in this respect, and it bas become customary in 


asks : Is 


There is no rule or 
many localities to call the operation of cutting 
screws in an engine lathe, chasing 

5) J. G. O., Chicago, Iil., asks: Is there 
an injector for feeding a boiler by which the supply 
regulated the 
The quantity of water fed can, within 


of water can be same as with a 
pump? A. 
certain limits, be regulated in any good injector 
If you get the proper size you will have no trouble 
The supply cannot be regulated to 


the same extent as with a pump 


6) W. W., Ney 
can I make an eccentric of 5’ or 5144 
In an eccentric = 5’ throw, the center of the hole 
for the shaft is 2%” from the center of the outside 
of the eccentric: in one of 5% throw, 234. In other 
words, if you were to turn a dise 
and bore a hole for the shaft 2! 
of the disc, you would have an eccentric of 5” 
throw. Similarly, for a 5%” throw, the distance 
would be 234’, and so on for any throw desired 


7) W.S. H., Morgantown, W. Va., asks: 
How far from the fulerum should the weight on a 
safety-valve lever be to blow off at 95 pounds, the 
dimensions being as follows: Diameter of valve, 
2l6"'; distance from center of fulcrum to center of 
valve, 24 weight, 30 Ibs. A—No exact caleu 
dation can be made without taking into considera 
tion the influence of the weight of the lever. The 
best plan is to set the by the steam 
vauge 
be accurate enough to place much dependence 
upon 


SG) WW... ik. 
Is there 
throttling engine where 40 pounds will do the work 
In other words, is there a gain in carrying high 
boiler pressure and throttling downy? A, 
there would be a loss trom carrying 
so much above that required. There is 
sometimes a gain from throttling, to a limited ex 
tent, with the when the 
the engine and governor is such that an indicator 
diagram will show a comparatively high initial and 
low terminal pressure; in other words, 
with expansion valves 
also believed by many to be a small gain 
from a slight 


in this respect 


asks : 


Rondout, 


throw A 


6’ from the center 


safety valve 


Arlington, Mass., 
a gain in carrying 80 pounds of steam for a 


Generally 
speaking, 
pressure 


governor, construction of 


operate 
something like an engine 
There is 
in a limited amount of throttling 
superheating of the steam 


Los Angeles, Cal., writes: 
Please give your opinion of setting a tubular boiler 
so as to return the heat over the top of the 
under an arch of Sinches?’ In our section saving 
fuel is a great object, and would we not. save 


9) Subscriber, 


| itor of Patents, 617 Seventh St., 


shell | 


writer's name and | 


anything to keep these spots | 





llow | 


| line. Copy should be sent to reach us not later 


and then lay out | 


| furnished. 


»,as any calculation you may make will not |} 


asks: | 


enough to compensate for any injury that might | 


be caused by this way of setting’ A.—We do not 
approve of the plan, and with a boiler properly 
constructed and set, there is no saving, and there 
may be We bave known of. boil 
ers set in this way and run for years without any 
apparent damage: and again, we have heard ot 


an absolute loss 


serious damage resulting from this way of setting 
No saving of fuel will compensate for making a 


boiler dangerous 


10) L. L.8., 
charge of a boiler 48 
with 4 flues 944 boiler has three 
lugs on a side brick 
work. The boiler is fed with hot wacer at the back 


Trinidad, Col., writes: 1. [have 
diameter, and 20 feet long, 
diameter. The 


which rest on plates in the 


end. There have been four new half sheets put on 
the front, and the 
from the 
pair the cracks, and the cause of them: A.—Noth 
prob 


present sheet has ten cracks 
rivets out. Can you tell me how to re 
ing but a careful examination can reveal the 


able cause. Perhaps the fire is too near the shell 


If good work is done, and fire-box iron used, and 
boiler kept clean, there would be no trouble. There 

eracks. You should 
looked after by a competent boiler 


is no Way you can repair the 
have the matter 


| tubes in, will hold 2,487 gallons ; 


| the same when the engine is not running. 


| F. VanWinkle, 


|} Patterns & Models, ¢ 
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maker. 2. What conditions are necessary for burn- 
ing coke under a boiler? <A.- 
except plenty of room between grates and boiler 
3. Where can I get full information about burning 
all kinds of fuel? A.—The information you ask for 
is not published. 4. How can I test the quality of lu 
bricating oil? A.—There is no method tbat can be 
very satisfactorily employed, except to try it by 
actual use. 5. What is a zood way to clean waste? 
A,+-It costs more to clean it than to buy new 

(11) J. R. S., Petersburg, Va., asks: 
1. What is the heating surface of a boiler 56 feet 
diameter and 14 feet long, with 90 return tubes, 
each 4 inches diameter and 14 feet long: A.--We 
do not see how so many tubes can be advanta 
geously located in a shell of that diameter. The 
would be: In shell, 121 feet: in 
heads, say 8 feet: and in tubes surface) 
1231 feet--a total of 1360 feet. Allowing 124 feet 
of heating surface for a horse power, the boiler 
would be nearly 110 horse power. This would call 
for a grate surface of nearly (40) forty square feet, 
which would hardly be practicable. We should say 
there were too many tubes ‘n the bofler. 2. How 
much water will the boiler hold with the tubes in, 
and with them outy A.—The shell, without the 
with the tubes in 
place, 822 gallons less. 3. What will be the loss of 
pressure in a steam pipe 15 to 20 feet from the 
that is, if I put a steam-gauge on the boiler, 
and another on the pipe of the engine, will they 
register the same pressure’ A.—If the gauges are 
at the same height, and correct, they will register 
With the 
in pressure will be 


No special conditions 


heating surface 
inside 


boiler; 


engine running the difference 
in proportion to the length and diameter of the 
pipe, the number of turns in it, the temperature of 
the surrounding atmosphere, the degree to which 
the pipe is protected, &c. This difference may be 
only a fraction of a pound, or it may be 
pounds. 4. If the gauges show alike with the en- 


several 


gine in motion, where will be the lossy 4.--From 
condensation 
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The *‘ Wax Process” engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N 


New Books, relating to steam, the steam engine, 
mechanies, machinery, and engineering. Send for 
catalogue. Fred. Keppy, publisher, Bridgeport,Conn 


Engine Lathes, Hand Lathes, 
Assortment large: prices low 
Chatham St., N.Y 


H. O. Reinhardt, M. E., Mem.Am, Soe.Mining Eng 
Chihuahua, Mex.,invites correspondence of man’frs 
oft machinery desiring to introduce same in Mexico, 


and other fine tools 
Frasse & Co., #2 


The Complete Practical Machinist, $2 50; the Pat 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists 
Address, Joshua Rose, Box 3,306, New York City. 


“Catechism of the Locomotive 
Phe most complete and easily understood treatise 
on the locomotive: 625 pages, 250 illustrations 
$2.50. For sale by “The Railroad Gazette,” 73 
B roadway, New Yor. 


Wanted 
serew-cutting lathes, 


swing 


good 


Second-hand iron planers, large 
and drill presses, in 
order. Parties having these for sale or exchange 
for new machinery, please address, with full de 
scription, maker’s name, and bottom cash price. 
W. A. James & Co., 275 So, Canal St., Chicago, Ill. 


“HOW TO KEEP BOILERS CLEA A book of 
seventy-two pages, t lling how to oa vent scaling, 
foaming, priming, and burning, with other valuable 
intormation, will be sent to any address FREE of 
postage, by James F. Hotchkiss, &6 John street, 
New York 


| Robinson, George W. 


MACHINIST 


a of our readers who have complete files of 
Volumes I. and II. in good condition, bound or un- 


} bound, can probably find a purchaser by addressing 


us, and stating the lowest price they will accept 
AMERICAN MACHINIST PUBLISHING COMPANY, 96 Ful 
ton street, New York. 


AMER- 
issues in good 
United States, 


Patent ‘Common Sense” Binder for the 
ICAN MACHINIST holds 52 weekly 
shape. Sent to any address,in the 
by mail for one dollar, To Canada and foreign 
countries 75c., the purchaser to pay custom-house 
duties and express charges. American Machinist 
Publishing Co., 96 Fulton street, New York 


EXTRACTS FROM CHORDAL’S LETTERS, con 
taining nearly 400 pages, 12mo , handsomely bound 
incloth. New and enlarged edition, with additional 
illustrations, many of them humorous and all effect 
ive - over 50 inali. Just the thing for a holiday or 
birthday gift. Price $2. Published by John Wiley 
& Sons, 15 Astor place, New Yerk. 











There is a project in Lowell, Mass., to erect a 


large rolling mill, to employ 1,500 hands 
Gleason & Allen are building a new factory at 
Terryville, Conn 

A woolen mill is to be established at Rapid City, 
Dakota. 

Malsley & Avery will soon start a cotton-seed oil 
mill at Monroe, Ga 

The prospects of a cotton factory in Pine Bluff, 
Ark., are 

One hundred thousand dollars have 
scribed for a new cotton mill in Dalton, Ga. 


said to be very encouraging 


been sub 


The machine shop upon the site of the Kearsarge 
Mills, at Portsmouth, N. H , is nearly completed. 
Creenville, Pa., has raised $13,000 to induce the 


woolen mills at Harmony to remove to that place 


William Deering has bought the grounds ane 
plant of the North Chicago Malleable 
pany for $18,000 


Iron Com- 


It is 
of Pittsburgh, will soon substitute natural gas for 


it 


said that the Edgar Thompson Steel Works, 


coal under 100 steam boilers 


The Medart Pulley Company, of St 
gone into the manufacture of turned shafting in 


Louis, have 


addition to their pulley business 


The new works now building in Chicago for the 
Ellithorpe Air Brake Co 
vators) will be ready for occupancy about Jan. 1 


manufacturers of eleva 
Cleveland has been given an opportunity for se 
James White, 
pre jeetor It is proposed 
to expend $50,000 in the plant. 

The Alvord ( Tea 
stood that parties have made 


curing the location of safe works 
of Canton, Ohio, is the 
Vessenger says: It is well under 
an arrangement to 
build a $10,000 custom flouring-mill and cotton-gin 
at this place in the near future 

Stories of great depression and the wholesale 
discharge of workmen should be taken witha grain 
of allowance. Many of these stories are 
for particular effect 


made up 


The Whitney Paper Co., Holyoke, 
tent with making 20 tons of fine 
every day, are 
their mills 106x49 feet, three stories bigh 


Mass., 
writing paper 
about to build an addition to one of 


not con 


A stock company for the manufacture of hollow 


| ware has been formed in Pittsburgh, Pa., to be 


known as the Standard Manufacturing Company 
The capital stock is $200,000 

Ground has been purchased at Chattanooga, 
renn., fora new furnace, having a capacity of 100 
tons a day. It is said that Mr. J Athens, 
and Senator Jos. E. Brown are interested in it 

The Mahle 
land enterprise 
corporators are ¢ harles Wasson, A 
Morrill, and ¢ \ 


Lane, of 


Boring Machine Co. is a new Cleve 
$250,000, and its in 
Everett, G.N 
Mahle. 


its capital is 


Trade Review 
Rice & Fisher have 
shop in Des Moines, 


lately opened a 
lowa 
a specialty of repairing printing presses, e1 


Chapman, 


machine They will 


make 


gines and machinery They also have a brass 
foundry 
Buffalo, N. Y., are just 


gy, Which has a floor 


The New Erie Gauge Co., 
moving into their new buildin 
space of thirty thousand square feet. They intend 
to inerease their tacilities very extensively during 
the Winter 

rhe Adams & Westlake Co, Chicago, will build 
a five-story addition to their fac mat at a cost of 
$15,000. They will also occupy a new factory build 
ing 75x100 feet, six stories, to be erected on Ontario 
Street, at a cost of $50,000 


rhe Cleveland, Ohic, Crucible Steel Works have 


been bought by Daniel MeGarry and a company 
composed in part of the late owners, who have or 
ganized into the Cleveland Steel Company, to man 
ufacture the same Class of goods as at present 
Hill, Clarke & Co Mass., have 


catalogue of light machinery and machine 


, Boston, issued a 
shop 
volume has over 150 pages, and is 
Many of the 


entirely new. The 


supplies Ihe 
well printed and attractive. 
shown by the illustrations are 


catalogue is conveniently indexed. 
Miller, Metcalf and Parkin, of the Crescent Steel 


Works. Pittsburgh, Pa., 
which will, it is said, be the largest and 


are building a new melting 
furnace, 
most complete furnace in the country. The com 
pany Is also erecting a new mac hine, Carpe nter and 


blacksmith shops. 


articles | 


It is understood that the Patten Car Works, at 

| Bath, Maine, which have been idle for 
vears, are to be started up by a New York capital 

ist, with the co-operation of the Patten 

About $40,000 worth of new machinery will be put 


several 
Messrs 


in, and the manufacture of cars commenced on a 
large scale 


At Thompsonville, Conn., a glue and emery en 
terprise is a prospective new business, as it will 
bring a machine shop, which is badly needed. The 
casket company here 
tion of 


s about joining a combina 


southern and western manufacturers of 
caske ts 


The Straight Line Engine Co 


write us: We are finishing 


Syracuse, N. ¥ 
up two 55 H. P 
to go to Savannah, Ga for the 
Light Co., to be 


engines 
Brush Electric 
shipped this week, and one 60 H.P 
lights. The 
latter is to be shipped Jan. 1. Our American Insti 
tute exhibit has sold us four engines already 


to go to Chili to drive Brush electric 


The Korting Condenser has recently been fut 
nished to the following parties, by A. Aller, 109 
Liberty Street, New York: Rock Manufacturing 
Company, Rockville, Ct.: C. M. Robertson, Mont 
ville, Ct.; G. H. Nichols & Co., New York; Stevens 
& Thompson, North Hoosick, N. Y.; Walloomsack 


Paper Company, Walloomsack, N. ¥ 


Graham & Johnson are building a new factory 


I2x100 feet in size, on the southeast corner. of 
Adams and Clinton Streets, where they will have 
enlarged facilities for the manuf icture of all kinds 
of brass work. New machinery, costing several 
thousand dollars, will be 

that these works will be 


about February Ist 


added It is expected 
ready for oecupation 
Chicago Industrial Werld 


Thomas Shanks & Co., the 
tool builders, of 
‘We peruse Mr 
interest 


well-known machine 


Johnstone, Seotland, write us 
Grant’s articles on milling, with 
As we have done something large in that 
way, we will send you particulars and a sketch of 
a milling machine, with a 16-foot diameter cutter or 


cutters, that we made eight years ago for John 
Elder & Co., 


footas ag 


with prices of work done per square 


ainst planing.” 


The Knott & Harker Manufacturing Co. have 
bought the property between Brighton Street and 
the Marginal railroaa, bounded on the north and 
south by Oak and Beach Streets ; 


the opposite side of Brighton Street. On Tuesday 


also seven lots on 


buildings. ‘the main 
and will be 
and wood. In addition to this build 
ing will be a large 


the company staked out the 
building or foundry will be loOx7d . cet 
built of stone 
Warehouse, and other buildings 
will be erected when needed Beaver Falls (Pa 


Tribune 


In reply to a letter of inquiry about the new 
shops for the Pittsburgh Division of the Baltimore 
& Ohio Railroad, we bave received the following 
information from Mr. d. E. Sampel, 
terof machinery 


assistant mas 
lhere is now in course of erection 
at Greenwood, near Pittsburgh, a round-house of 44 
stalls; machine shop, L20x124 feet : 
Wx feet 


blacksmith shop, 
carand paint shop, each 10x66 feet. anda 
60 feet transfer tabve between car and paint shop 
und slate roof, 


Tbe round-house will be of briek, 


The other buildings will be of centennial iron, cov 


ered with corrugated iron and skate roofs 


The new Deane pump at the Lynn Water Works 
was tested, Friday, by Supt. Lyonanc the engineer,” 
says the Lynn (Mass.) Kvening Item of Dee. 4. “The 
requirements of the three million 
with a duty of sixty millions. The 


pump were 
gallons a day, 
test showed the gross capacity to be 3,198,324 gal 
lons, and the net 3,060,392 gal ons, with a duty of 
62,512,285 pounds to one hundred pounds of coal 
Everything about the engine and pump are satis 


factory, and it is considered the best in the State 
lhe illustrated catalogue of American machinery 


Churchill & 
London, E. C. (New 


and tools, recently issued by Charles 
(o., 21 Cross Street, Finsbury, 
York offie, 605 Greenwich Street), is the most com 
plete of its kind for foreign circulation that we 
have ever seen. This firm has been doing a very 
large business in introducing American machinery 
and tools in Great Britain 
than any other firm in that line 


*We issue 10,000 catalo 


probably much larger 
rhey write us 
vues every vear, besides ad 


vertising regularly 
nals. We 


eral advertising, and having the best goods in the 


n about thirty different jour 
attribute our success largely to our lib 


world to fill our orders with, The catalogue has 
over 200 large pages. Charles Churchill & Co. are 
agents forthe following well-known manufacturers 
Machine American Watch 
Tool Company; Bartholomew, G. W. & H. S 

Barnes, W. 1 & J Betts Machine 

Boynton & Plummer: Brown & Sharpe 


American Company : 


Company 
Manufae 





turing Company; Charles Parker Company 
| Coupe, William, & Co.; Cushman, A. EF Darling 
} Brown & Sharpe; Disston, Henry, & Sons; Enter- 


prise Manufacturing Company: Goulds Manufac 
Hendey Machine 
Holland & Thompson; Horton, E 


Hurlbut & Interchangeable Tool Com 


turing Company; Company; 


& Son Company ; 


Rogers ; 


}pany: Jennings, C. E., & Co Lowell Wrench 
Company: Millers Falls Company; Morse Twist 
Drill and Machine Company ; Oneida Steam Engine 
Company: Peck, Stow & Wilcox Company; Pratt 


& Whitney 
Machine 
Manufacturing Company ; 
Rule and 


1 Ste phens’ Vise Company 


Reed, F. E 
Saunders’, D 
Slate, 


Company 


Company ; Rollstone 


Company Sons; Seneca 
Dwight; Stanley 
Starrett, L. E.; 


Sweetland Chuck Com 


Level 


pany ; Union 


Wiley & Russell Manufacturing 


frump Brothers Machine Company 


Stone Company 


}; Company 
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Machinists’ Supplies and Iron. 





NEw York, December 20, 1884. 

general supply business is not particularly 
the holiday season, with the unsettled con 
having a tendency to de 


The 
lively, 
dition of trade generally, 
crease transac tions 


In American pig iron the conditions are substan 


tially unchanged, the unwillingness of users to 
carry surplus stock continuing. Dealers, however, 
are determined to hold prices steady, even at a 
still further reduction of output In prices we 


quote—No. 1 X, $20 to $20.50; with choice brands 
held somewhat higher. No. 2 X, $19 to $20 ; 
In Scotch pig business is inactive, with a slight 


tendency of prices to favor buyers, the cheapness 
of American brands restricting sales. We quote 
Coltness, $22.50 to $23; Glengarnock, $21.50; Gart 
sherrie, $23 : Summerlee, $22.50; Carnbroe, $21.50; 
Eglinton, $20 to $20.50. These are prices at yard. 
In most instances orders to arrive are accepted at 
$0.50 less. 

The price for steel rails is nominally $35, but or 
ders have undoubtedly been placed at a lower 
figure 

Antimony is in fairly good demand, and prices 
steady. We quote—Hallett’s Brand, 104g¢c.to 1014¢.; 
114e. 


In Copper the demand is limited, but prices rule | 


steady at— Lake. 147%4c.; other brands, te. to 145¢ce. 

Lead rules dull, with sales of small jobbing 
at 3.65 to3.70¢ 

Spelt er—Refined, ke. to 8c. 

In tin the market is fluctuating, 
what irregular. We quote sales of —Ba 
Straits and Malacca, Isc. to 1834e. 
Boiler plate is wei ~ with sales of T: ank at 2 4 vy 

pay ; shell, 3c. to 314 


and prices some 
nea, 204¢.; 





to 2gec.; refined, to 2 9-10e. 
flange. de. to 14e.: eae flange and tire box, Ave 
to 5e., open hearth steel, 54¢ to 534ec 
ste Sto 
* WANTED * 


" Advertisements, 30 cents for 


** Situation and Help 
insertion Copy 


each seven words ‘one line) each 
shouid Le sent to reach us not later than 
morning sor the ensuing week's issue 


Wanted—By a machinist, situation as foreman or | 


Best of testimonials as to charac 

Box 428, Fitchburg, Mass. 

a first-class machinist and 
tool-maker. Specialty, watch and clocks factory. 
Best reference. Address Box 8, AM. MACHINIS1, 

Wanted—A foreman for a jobbing foundry in 
Connecticut, employing 12 to 20 moulders. State 
experience and expectations. Address F. B, 
of the Am. MACHINIST 

A first-class tool and model maker desires a situ 
ation. Am capable of constructing and designing 
tools, fixtures, fine machinery, ete. Experienced in 
management of men. Address Box 2, care Am 
MACHINIST. 

Wanted.—Two first-class Wood Pattern Makers, 
Apply to or address, giving age, experience, and 
wages expected, The Yale & Towne Mfg. Co., Stam 
ford, Conn. 

Wanted—A first-class mechanical draughtsman 
for a machine shop in Chicago. He must have 
experience, and be capable of figuring materials 
He must also be active, and not over 35 years of 


superintendent 
ter and ability. 


Situaton wanted by 


age. A good salary and a permanent position to 
the right man. Address C. C., Box 12, care of Am 


MACHINIST, giving experience and references. 

Wanted at once—Two first class experienced 
mechanical draughtsmen. Experience considered 
as first qualification. Foreigners who cannot talk 
and understand English will please not apply. Ad 
dress, giving full particulars, as to years of prac- 
tice, character of work done, wages expected, &¢e 
Brown & Sharpe Mfg. Co. Providence. R. I. 





Amateur Mechanics— Model engine castings, sta 
tionary, locomotive, and marine, from $1.75 per set. 
J. Gilbert, 211 Tenth Avenue, New York 


For Sale.—Patent for bending straw-board for 
heavy or light paper boxes, without cutting. Will 
bend or fold any stock without breaking. The 


whole, or shop rights forsale. Address Paper Box, 


Box 7., AM. MACHINIST. 


To Engine Builders—A party having the best auto- | 


matic cut-off engine in the market, wishes to ar 
range with a manufacturer possessing facilities for 
the best work, to build and introduce it as his lead 
ing specialty. Sizes to 24 inch in stock, larger sizes 
By Be ar. Address at this office, “* Automatic Cut-off 
Engine.” 





The Artist’s Friend Drawing Table. 


A new 
It has many new 
improvements. Send for Cata 
logue giving full particulars. 
Name paper. To 

No. 28 HERMON 8T., 
R. E. KIDDER, Worcester, 





Mass 


lots | 


Thursday | 


care | 


had } 


thing just perfected | 
and valuable | 





Beers and Grant 
G.C utting#den gt, 


Gear B 
Bootleg a oe nat a 
ORs, 


, 1884 


| JANUARY 


MACIIINIST 


The Deane Steam Pump (o., 


EXOL YORE, MASS. 


AM EHR 


WORKSHOP RECEIPTS. 


For the use of Manufacturers, Mechanics and 
Scientific Amateurs. First and Second Series, each 
containing about 450 pages, with illustrations. 


ICAN 


PRICE $2.00 per volume. Descriptive circular and 92 & 94 Liberty St. 54 Oliver St.| 49 N. 7th St. [226 & 228 Lake St. 620 & 622 N. Main St. 
catalogue of books for mechanical engineers sent NEW YORK. | BOSTON PHILA. CHICAGO. ST. LOUIS. 





free 





MANUFACTURE 


STEAM PUMPING MACHINERY 


FOR EVERY POSSIBLE DUTY. 


. & F. N. SPON, 35 Murray St., N. Y. 


HILL, CLARKE & 60. 


36 OLIVER STREET, 
Boston, Mase. 
BRANCH OFFICE, 800 N. 2nd STREET, 
St. Louis Mo. 


just issued new 


CATALOGU E 


—OF— 





Independent Condensing Apparatus 
A SPECIALTY. 





Send tor New TIllustrated Cietsdeamien 


TWNION STONs=E COMPANY, Boston, Mass, 


Emery, Quartz, Manufacturers of the 
Corundum, Union Emery Wheel 
Wooden Polishing Emery Wheel 


Wheels, Machinery & Tools 
Automatic Knife a Specialty. 
Grinding Machines. Grinders’ and 


Polishers’ Supplies. 


CAMERON STEAM PUMP 


Is the Standard of Exeellence 


AT HOME AND ABROAD. 
THE A. S. CAMERON 


Steam Pump Works, 
Fort of East 23d St., New York, 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
‘to one-half gate than any other water 
'wheel ever made. It is moderate in 
cost, compact in form, and not liable 


'to get out of order. 
BUILT BY— 


THE HOLYOKE MACHINE CO. 





Have 


LIGHT MACHINERY & SMALL TOOLS. 


Sent free to Manufacturers and Dealers on 
receipt of their business card. 








Catalogue on application. 


Te 















Bradley's Hat re, 
RADLEY E00. spre 


‘New Tacoma Iron Works 
/ POR SATE. 


| The Machine Shop, Foundry, Boiler 
Shop, Biacksmith Shop. Brass 
Foundry, with all Fixtures, 
| Tools and Machinery. 
One of the most extetsive and complete estab 
| lishments on the pacific Coast, now in successful 
operation and employing obout ONE HUNDRED 
| MEN. is offered for sale at a bargain. The grounds 
are simply in eqtent, and the location unsurpassed 
| Impaired health of the senior partner is the cause 
for selling 











mare Cae re 

Address : SHOPS 
| “| Holyoke and Woreester, Mass. 
| COOKE & «=m DE ALERS 


Send for Catalocue, 
to either ofthe 


Cireulars and Price 


above places. 


P| sist 





Machinery and eect 
|22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor, 


Having Adjustable 
Speed, Automatir 
Safety Stop, Sawyer’: 
Lever, and Solid Com 





AGENTS FOR 


Tools. 


| 
| 





| 






position Valves an 

— oe | Factory : Providence, RI 
SUPPLIES Cutting-off 

For Machinists, Rail- (220 Franklin St., Boston, Mass, 





ways, Mills, Mines, &c. Offices: 

Please 
cular and state that you 
saw the advertisement 
in this paper. 


MACHINE. 





(228 Lake Street, Chicago, Ill. 






send for cir- 











TOOLS, Sao fra, Gu 


Machinists, Engineers, Model Makers 


and all classes of Mechanics can find "TOOTLS to suit them ; 


184 to 188 WASHINGTON STREET, 


BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 





OR HAND PLANER, 


St., Cleveland, 0 
Chambers St., New York. 


24 & 26 West 
101 
Mail Building, Toronto, Canada 







CLEVELAND TWIST DRILL C0, 
A BETTS MACHINE CO. 


Wilmington, Del., 


MAKERS OF 


Measuring Implements, 











-— 


New and Complete 


JUST PUBLISHED ! 


STANDARD GAUGES, 


ANY Size from ‘|; inch to 6inch. 
GUARANTEED ACCURATE 





(llustrated Catalogue, 





OF BLAKE’S 


IMPROVED 


TO 1-10,000th OF AN INCH. 
STEAM 





PUMPING MACHINERY. 


SEND FOR 


Address, GEO. F. 


95 & 97 LIBERTY STREE 
NEW YORK. 


ET, 


BLAKE MANUFACTURING COMPANY. 


~ ~Over 25,000 of these 
(i Gauges in use. 


MEASURING MACHINES, 


THREE SIZES. 
4 Inch, 12 Inch, and 24 Inch, 
Will Measure to the 1-10 000th of an Inch 





A COPY. 





44 WASHINGTON STREET, 
BOSTON. 


CRESCEN' 


AND FLAT BAR 


PA'TTTERN 


.N 


Janvary 5, 1884! AMERIC 


NICHOLSON FILE co.. 


SOLE MANUFACTURERS OF 


FILES anpD RASPS 


HAVING THE INCREMENT CUT. 
Also. FILERS’ TOOLS AND SPECIALTIES. 


““Wicholson File Co’s”’ Files and Rasps, ‘“ Double Ender” Saw Files, ‘‘ Slim” Saw Files, 
‘‘Bacer’’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel | 


Manufactory and Offices at ic ns fee Bee U. s. A. 


— 











TESTIMONIAL ON THE MERITS OF THE 


tent, TABOR INDICATOR. 


/ om 
SIMS ENGINE CO., 


R. I., August 24th, 1883, 








ARMINGTON & 
PROVIDENCE, 
ASHCROFT MFG. Cc., 
111 Liberty Street, New York. 


Gentlemen:—Your letter received. Our experience with the 
? Tabor Indicator has been satisfactory. We ordered one of 
vour firstindicators to test our 12x12 engine, running 850 
revolutions per minute. This was the first engine we built 
for Mr. Edison, it was sent to the Paris Electrical Exhibition 
with his large dynamo; we have built 135 engines for him 
since.we used every indicatorin the market at that time, and 
all failedto produc ea satisfactory card at 350 revolutions, 
except the Tabor. To this instrument is our successina 
measure due. We now have three Tabor indicators and you 
have our order for one pair to be sent to England. 


—t 





‘ 


~ 










THE 




























SIMS, Surt. 








Respectfially yours, 
Universal, Manufacturing 
and Special. 


MILLING MACHINES. C. E. LIPE. Syracuse. N.Y. 


THE “MONITOR.” FRIEDMANN’S 
Patent Ejectors, 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Quers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 








ANEW LINING & NON-LIPTING INVECTOR, 


BEST BOILER FEEDERS IN THE 
WwopPLn 


Pratt Return Steam Trap 3ufl Cupola & Forge Blowers. 


THE PRATT & CADY CO., MANUFACTURERS Warranted su: 
This trap auto- | 4 perior to 
matic | araine the ; other make. 

water of condensa- | a 
tion from heating ane oa 






















any 


coils, steam radia- "1 
tors, (rying ma-| class of work. 


chines,‘boiling pans, 
and wherever con- 
densation occurs in 
steam pipes under 
pressure (whethe’ 
above or belo - the 
boilers which sup- 
ply e steam), re- 
turning the same 
direct to boiler 
Ihe only trap that maintains its full capacity when pressure is reduced, 
Offices & (SIGOURNEY ST., HARTFORD, C NN. | = 
Warerooms: { A. ALLER, 109 LIBERTY ST., N. ¥. | 


BUFFALO 
FORGE 
co. 


BUFFALO, N.Y. 


— 





Send for Cata 
logue an 
prices. 








THE 


M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


Ai to 47 Keap Street, Brooklyn, N. Y. 


Philadelphia Agent : 
KELLY, 


Improved Hoisting Engines 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES, 


With Reversible Link Motion, or 
Patent Friction Drum. 


Manufactured by the 


LIDGERWOOD MF’C CO. 


Offices and Salesroom : 96 Liberty 
Street, 
Works : Partition, F e srris, and Dike- 
man Streets, Brooklyn 


G. S. WORMER & SONS, Agents, 








Warranted the 
BEST PUMP made 
for all situations. 










DANIEL 51 North Seventh Street. 

















Chicago, St. Louis & Detroit. 


MACHINIST 11 


LECOUNT’S STRAIGHT TAIL DOG. 


—— To de driven from a Stud in the Face Plate. 


rPRICES. 
No.1, 34in. $ .70 No, 10, 244 in., $1.60 
ee! ee 80 11, 2% * 1.60 
~ ao : 80 12. 3 1.80 
aie ae.” 95 13, 34% 2.00 
> ee M5 14,4 2.30 
oes. aa 1.10 15, 4% 3.00 
0 te 1.10 ie aM 
“8 toe AS “ 17, 5% 4.25 
ee 1.40 * 6 5 00 
1 Set to 2inches, $9.05 Full Set, $34.10 


QLsceCOUNT, South Norwalk, Conn. 


PAT F EN T Superior to any shafting in market for the following reasons, viz. : 


ist.—It is perfectly straight and round. 
Sizes made 


from % to 3'4 inches, 
advancing by sixteenths. 


2d. —It can be rolled accurately to any desired gauge 


3d.—It bas the beautiful blue finish of Russia Sheet Iron, rendering it 
less liable to rust or tarnish than shafting of the ordinary finish. 
with references and other 


HOT ith.—It will NOT SPRING or WARP IN KEY SEATING like 
information 


most of ~~ other manufactured shafting sold in the mar 
urnished on application to 


ket, and as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING, 
5th.—The surface is composed of 
AKRON IRON CO | SHED MAG NETIC OXIDE OF IRON, 
°? 
AKRON, O. 


— a ew journal 
or bearing surfa 
6th. 
Sole Manufacturers, 
or K.P. BULLARD, 14 Dey St., New York, 


lita Agiet, URNE | UNO 


The Hoffman Lubricator. THE HOLLAND LUBRICATOR VISIBLE DROP, 


Is guaranteed to he 

1. A perfect insurance 
- against the cutting of 
SO For Statiovary and Locomotive En. | alve-seats,  Cylind t 
ginos. The simplest a 4 made. No} 
water column to freeze. Lock the feed | 
and it runsitself. Address, 


Price lists, 


It is made of witinitiietii. 

















and Governor Valves 
of the engine. : 
2. It will pay for itself 


| of oil, coal, andy wckin 
Oo. A. JENKS & co., . it willinsure more 
BINGHAMTON, BROCME CO., ote es pe gee, er 
P, O. Box 287. NEW YORK toz strokes per neue, 
tousincreasing the power ofthe engine Mar sity a ured by 





River St., Troy, N.Y. 





| 
| 
| HOLLAND & THOMPSON, 21; 
| 


‘The Baragwanath Steam Jacket 
Feed Water Heater & Purifier. 


Manufactured by the 


Pasite Boiler Works, 


The Economic Patent Boiler Feed Pump | 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. 


CHICACO, ILL. 
Best Feed Water Heater 
IN THE WORLD. 


Delivers Feed Water several 
degrees above Boiling Point. 


Reduces Back Precsure on Engine 


Prevents and Removes Scale 
and incrustation from Boilers 


SAVES FUEL. 
Increases the Steaming Capacity of 
Boilers, and saves Boiler Repairs, 
NEW YORK OFFICE: 

111 LIBERTY STREET, Room 4. 
PHILADELPHIA AGENTS, 
=] KENSINGTON ENGINE WORKS. 





The only double-acting ge ared pump, geared five 
to one. Allits parts are arranged for durability. 
It is made of the best material and in the most 
workmanlike manner. Economical in its operation 
Interchangeable in allits parts. Duplicates of all | 
the parts always keptin stock. 


‘BENJAMIN F. KELLEY, Agcil, 


No. 9! Liberty St., New York 


Samuel Hatch & Co. 


OFFICE, No. 9 CONGRESS STREET, 
BOSTON, MASS. 
ASSIGN EI: o = SA E80.) 
The entire stock of Machinery, Tools, &c., of the 
AUBURNDALE WATCH CO., 


at Auburndale, Mass. (10 miles west from Oe 
on Boston & Albany Railroad), 
ON WEDNESDAY, JAN. 16, 1884, 





Our New and Complete Catalogue of 


SCIENTIFIC TEXT BOOKS 


AND 
PRAC ITICAL WoORKS 


For Arcurrects, DRAPTSMEN, 
MACHINISTS, MECHANICS, 


And Other Miscellaneous Publications will be 
mail to any one ordering it 


SONS, 15 Astor Place - 


W.JOHN 


ASBESTOS 





ENGINEERS, 
FOUNDRYMEN, &C, 


sent free by 


&¢ 


| John Wiley & New York. 











at 10:30 o’clock A. M., at the factory, will be sold 
by Public Auction. by Catalogue, the Entire | ASBESTOS ROPE PACKING, 


Nearly New Operating Stock of this Company, ASBESTOS WICK PAC "KING; 
which cost over $50,000. Engine (20 horse), ASBESTOS FLAT PACKING, 
LATHES, MACHINES, CHUCKS, DRILLS, TOOLS, &c. | ASBESTOS SHEATHINGS, 


ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


HH. W. JOHNS MFG C0., 


87 MAIDEN LANE, NEW YORK, 


Sole Manufacturers of H. W. Johns’ Genuine 


the manufacture of 


comprising all essential to 
had on application 


Watches. Catalogues can be 
to the Auctioneers 


THE GORDON & MAXWELL CO. 


Hamilton, Ohio, U. S.A 





eee \SBESTOS LIQUID PAINTS, ROOF 

MANUFACTURERS OF | eer ae ROOFING, STEAM PIPE AND 
si aoa a4 | 80ILER COVERINGS. FIREPROOF 
oiler Feeders, Vire OATINGS, CEMENTS. ‘ETS. 





Pumpsand Pumping Ma- ae a 
Nercriptive price lists and samples free. 











chinery for all purposes, 





7 —— 


7 


WORTHINGTON 
i, PUMPING ENGINES 


AND 


| STEAM PUMPS. 
Henry R, WORTHINGTON, 


New York, Boston, 
Chicago, St. Louis, 
San Francisco. 














tes 


logue to 


PORTABLE POI 


Send for Cata 














COHOES, N. Y. 








AMERICAN 


THE HANCOCK INSPIRATOR 








AND ALL CLASSES OF BOILERS. 
Over 45,000 


Adopted by the Largest Mills and Manufactories, 











Send for Circulars to 


THE HANCOCK INSPIRATOR C0 


34 BEACH STREET, BOSTON. 


SCHUTLTE & GOEKHRING, Manufacturers. 


/ ? KORTING DOUBLE TUBE 
tax INJECTOR, 


THE LEADING BOILER FEEDER, 


_ OPERATED BY ONE HANDLE. 
Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 


OFFICES AND WAREROOMS: 


12th and Thompson Streets, Philadelphia. | A. ALLER, 109 Liberty St.. New York. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. | GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
POND ENGINEERING CO., 709 Market St. st. Louis. | H. P. GREGORY & C d., 2¢ aliforniaSt., San Fran co 
(. E. KENNEDY, 438 Blake St., Denve r, Col. 

ue. R. LOMBARD & CO., 1026 Fenwick St., Augusta, Ga. 


IMPROVED ai PLANER NEW i MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 


Danbury, Conn. 
EORACE TEOURSLOM 
84 Clifford Street, Provide nee, R. I., 


CLEM & MORSE eee 


FINE TOOLS & ‘SPECIAL MACHINERY 
y Index Drilling, _— sgular Seal Cutters and Gauge 
y/ | Making, Bevel and Spur Gear Cutting, up to 6 dia., 5 pitch 
Yluting Taps, Reamers and Plunge rs. Having put ine 
ine of Brown & Sharpe Mfg. Co.’s tools, lam prepared tc 















J3ND FOR 


CIRCULAR. 





Planes 16 inches 
high and wide, and 
hap 12 inch stroke. 

t has power, 
cross and angular 
down feed as shown 
in cut, or crogs feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. 

It is self-oiling in 
ite ways. 


R. A. BELDEN 
& CO. 














The Standard for Stationary, Marine, Locomotive | 


in Use. |* 
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[January 5, 1884 


The Harrison Safety Boiler 


"or All Steam Purposes, 


==—THE BEST. 


et U nequaled for SAFETY, DURABILITY, 


and the ECONOMICAL 
GENERATION OF DRY STEAM, 


Address, 


GERMANTOWN JUNC., PHILA., PA. 
RAYDON & DENTON MANUI’G CO., Gen, Agents, 
No. 1 Park Piace, NEw York. 





FRICTION anv cut-orF couptines, 
JAS. HUNTER & SON. North Adams. Mass. 





DROP FORGINGS cp srec 


BEECHER & PECK, NEW HAVEN GONN. 


PECKS PRT DROP PRESS. f 


S=aBEECHER & PECK, 


CONN. 





oa 


= | PUNCHES, SHEARS 


EI AMMERS. 

We make over 100 sizes of Punches and Shears 
Double and Single, varying from 500 to 36,000 pounds 
in weight, and adapted for every variety of work. 
The Double machines are equal to two Single ones 
as each side is worked inde ndently. Also 
ADJUSTABLE HEL 

GUSHIONED HAMMERS 


Of all sizes, unequaled for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 













| dowork of a character notdons in ordinary machine shops 


Hydraulic, Steam, Belt, 
and Hand Power, a dhe 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 

PNEUMATIC SAFETY CLUTCH, &, 
ALBRO-HINDLEY 

' SCREW CEARINC. 

All & 413 CHERRY sf, Fail. 


7.8. ALMOND, 
84 Pearl St.. Brooklyn, N.Y 


A BOLT HEAD 


—-AND— 


-NUT MILLER, 


Of Original Design, for $150. 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, CONN, 


PATENT CHUCK JAWS 


Unequalled for durability and convenience. 


Set costing $56 does better Work than a$500 chuck, 
Screws won't spring under hardest service. No 
dirt will clog them. Jaws always work easy. A 
set used eight years, turning emery wheels where 
ordinary chucks would not stand two months 
Large numbers sold and all satisfactory. Order 
through hardware agents, or from us, and retura 
Rafter trial, if desired. 
JAM. TWIST DRILL CO., Sole M’n’f’s, 


MERED Tse 


NEW HAND AND POWER PLANER 


This cut represents a combination Hand and Power Planer 
for small work. It is made from new designs, and is as well 
proportioned as our larger tools, and is built first-class in every 
particular. ‘The machine is run by two belts running at a high 
rate of speed, and is a very powerful tool. Has automatic hor- | 
izontal feed, and head is graduated and will plane at any angle. | 
The table is gibbed to bed to prevent lifting on acut. Holes 
in table drilled and reamed. Every mac hine is furnished with | 
a graduated vise and a pair of index centers. Racks and gears 
ure cut; sliding surfaces scraped; feed screws of stee 1 and | | 
square thre ads: nuts, screws and wrenches are case-hard 
ened. Weight of machine, 500 Ibs lbs. 


THE HENDEY MACHINE co, "™"%"" 














Mi. ACHINE RY 
For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing. 


For machines or information, address the 
manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 











F. E. REED, : 


Worcester, Mass. 


Engine Lathes, Hand Lathes, 
SLIDE RESTS and PLANER CENTERS. 


PATENTS. 


=. i. LOW, 

Attorney and Counsellor at Law, 
LICITOR OF PATENTS, 

ome eo F STREET, WASHINGTON, D. Cc. 

PATENTS PROCURED in the United States or Foreign 

Countries. PERSONAL ATTENTION to all practice be- 

fore the Patent Office or Courts. 

Pamphlet of Information sent free upon application. 


MACHINISTS’ TOOLS 


FOR 


IRON AND BRASS WORK, 


Fox, Turret and Speed Lathes, 
GEORGE GAGE, Waterford, N.Y. 














| SHAPING MACHINES. 


6 in. and 8 in. Hand and Power. 
SEND FOR CIRCULAR. 
| ' Semen & PLUMMER, Worcester. Vass 


 WAAKOCTPUPOBAHHBIE KATAAOFM 


—<eemet XE OUTE ed 
IN FIRST CLASS STYLE AND WITHD 


0.W MADDAUS uf 
WIDE HY VANS VY 


23 PARK ROW NEW YORK?” 


UUTTING - OFF MACHINES, 


4% in, and 2% in. 


CENTERING MACHINES, 


4% in. and 2 in. 
WARREN HASKELL & CO., Boston, Mass. 


YALE CLOCK €0., 


NEW HAVEN, CT. 
Special facilities for mak- 
- INVENTORS’ MODELS, 

ELECTRICAL APPARATUS 
and other mechanism requir: 
ing BRASS WHEEL GEAR- 
ING. Estimates for manu- 
facLuring same on largescale 
furnished on application. 


GARDNER 


COMPENSATION 


Bp GOVERNOR 


OVER 27,000 IN USE. 


Unequaled for Accuracy, Safety, 
Convenience, Durability, Work- 
manship, and Design, Address, 


The Gardner Governor Co., 
QUINCY, ILL. 


NEW YORE AGENTS, JAMES BEGGS # C0.. No. 9 DEY ST. 


d thy Horton Chucks 
*@ UNLESS OUR TRADE MARK 


“The Horton Lathe Chuck, 


Is Stamped Plainly 


Send for Illustrated 






































wr, on their Face 
Catalogue. 





dag 
Willig 


THE E. HORTON & SON CO, 
Canal St., Windsor Locks, Ct... U.8- * 





CHICOPEF, 
METAL 








RORILLS 
‘oRW OOD. 


'| NO BACKWARD “MOTION TO DULL THE TOOLS 


For Sale by the Principal Hardware Dealers, 
J.H. HOAGUE & CO., Man’f’r, CHICOPEE, MASS, 





wr 





















aad 








AMERICAN 
MORSE TWIST DRILL & MACHINE COMPANY," maso™ 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 


January 5, 1884} 





SOLID AND SHELL REAMERS, BEACH'S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth Standard Gauges. | 
GRO. R. STETSON, Sun’t EDWARD S. TABER, Pres’tand Treas 


IMPROVED RADIAL DRILL, 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL. 


THE MOST CONVENIENT DRILL 
FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
carrying drill, spindle and gearing backward and for- 
ward by rack and pinion and hand wheels. The arm 
can be placed in any position, radiating from column 
as a cvnter, enabling a large number of holes to be 








drilled in succession on the same surface without « = 
power 4 the work. Each machine is double back- a 
geared, with automatic feed motion. Extension base plate is planed off true and slotted. Four sizes 
















merrtee IND., U.S.A. fF 
MANUFACTURERS OF 


= MATLASHA 
TRE tac: 
—s 


any Wt : 
‘a en mn 
im nt a 


AND BOILERS. 


CARRY ENGINES and 1 BOILERS IN soe IMMEDIATE DELIVERY — 


HARLES MilRRAY=< | 
Ons nae BRAI NA RD 

SANN’ST # NEw YORE: 
UNIVERSAL, (6 sizes.) 
PLAIN, INDEX, 


MINERS AND SHIPPERS OF 
FLUOR SPAR, 

KEY SEATING, | 
TRAVELING HEAD, | 


Furnished in any quantity, EVANSVILLE, IND.” 
and other MILLING MACHINES made by 

















A.M. POWELL&CO,, 


Worcester, Mass., 
MANUFACTURERS OF 


Fron Working Mahe, #282 MUNG MAGE 


ENGINE LATHES 


Boston Office, 36 OLIVER STREET. 


AGENTS IN 
j i i NEW YORK: Manning Maxwell & Moore, 111 Liberty St. 
16 inch to 80 inch Swing. PHILADELPHIA : H. B, Smith Machine (0o0,, 925 Market St. 
CHICAGO. C. E. Jackson, - - - 228 Lake Street, 


PLANERS 


To Plane 22 to 32 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 
Ee" Write for Prices and Descriptive Circular. 


Sr. LOUIS: Hill, Clarke & Co., 800 N’th Second st 
San FRANCISCO: H# P. Gregory & Co, 2 & 4 California St. 


“MOORE COUNTY GRIT” 


Oorn-Mills and Millstones, 


ALL SIZES, 



















| A: M. Davy, M.E., 
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D, SAUNDERS SOM, 


Manufacturers of 
Pipe Cutting & Threading Machines 
For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


aaa ade YONKERS, N. Y. 
THOMPSON B —HELIOS—— 
"IMPROVED LUE PROCESS PAPE 


In Sheets and in Rolls. Pre pared and Unpre- 
pared. The best article for copying Drawings. 
INDICAT PARAGON & DUPLEX DRAWING PAPER. 


Union Tracing Cloth, 


MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


KEUFFEL & ESSER. NEW YORK. 
The Craig Double 


Sight Feed Lubricator Co, 


LAWRENCE, MASS. 
MANUFACTURERS OF THE 


Crate Double Sieht 
Feed Lubricator, 


The Cheapest, Simplest and 


Most Complete Lubricator 
on the Market. 


Shows the oil going up and 
the water coming down. 








ONE THOUSAND 





Now in Use. 


Adopted and Used by the following Fngineering 
Experts: 

F. W. Bacon, M. E.. John W. Hill, M. E 

Geo. A. Barnard, M. E., William A. Harris, 

_ H. Brown, J. A Hoadley, C. E., 

‘, W. Copeland, C. E. T Hugo, M E, 

| Charies Emery, C. E = Fr Klein, M. E 

W: ishing gton Jones, M. E. 
D. Le avitt, Jr., C. E., Henry Morton, C. E 

‘ rank H. Pond, M. E, Thomas Pray, Jr., C.M_-E. 

Prof. R. H. Thurston, H. W. Bulkley, M. E 


MANUFACTURED SOLELY BY THE 


American Steam Gauge Comp’y, 


36 CHARDON STREET, 
BOSTON, MASS 





Send for Illustrated Price List 


THE DUPLEX INJECTOR, 


THE BEST BOILER Send for Circular and Pricea 
FEEDER KNOWN. 


Not liable to get out. of WO0O0D WORKING MACHINERY 


order. Will lift water 25 
FOR 


feet. Always’ delivers 
water hot to the boiler Planing Mills, Pattern 
Willstart when it is hot. Shops, Furniture and 
Will feed water through : , j 
a heater. Manufactured Chair Factories, Car 
and for sale by and Agricultural 
Works, Carriage and 
Buggy Shops,and Gen 


JAMES JENKS, 
Detroit, Mich. 
eral Wood Workers, 
S Manufactured By 


CORDESMAN 
_ & EGAN 00., 


> 3 Nos. 201 to 221 West 
zi . . Front St., Cincinnati, 
es Ohio, U.S. A. 


Having greater facilities for Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch allsizes of spur 
and bevel gears, {rom the smallest 

ing and Riveting — pence cepae AND. 
MACHINES, , 

” Aso, Plate Bonding tots, ‘Loughkenamon, Chester Co., Pa. 






















JEWEL 


FLUE HOLE 
CUTTERS. 


With yay ~ 
ters. Eepts af 
ding 0 ool. 1 «<= 


ROBERT RENT, 


"Pe 45 to 49 Jay St. 
BROOKLYN, N. Y, 
Manufacturer of 


Punching, Shear- 

























& 4 
Bes © THE BEST IN THE WORLD 
S36 FOR TABLE MEAL! 
CAS Samples of Meal Sent on Application. 
ono ZA WORTH CAROLINA MILLSTONE CO. 
7 -e 2 p 4 os - , Chambersburg, Pa 
EH ROLLSTONE MACHIFE co. gs LGLASS 1 (Please Mention this Paver.) 
45 Water St., Fitchburg, Mass, 23% 
ago og hee Be NEW LETTER PRESS. 
ollstone Lathe wo SUE EXTRA TABLE. 
meth lathes Bes Pat. —_— gs C ss ak, Portable, Reliable 
~tern Makers’ Lathes. = — and Ornament: il. Time . 


Labor and Space saved. 
> Three strokes of the lever 


ORBES URIS - ee vives a clear and perfect 
i] copyin e 2 sec onds. 


Send fos Tilustrated Cata 
THE U. S. PNEUMATIC CoPriNG ‘PRESS co. 
Factory, New Haven, Conn. New York Office, 628 Broaiway. 











Bridgeport, Conn. 





M’f’r's-of 
FORBES’ BS ak | CS 
| oF i Ung 
PATENT wo 


Die Stocks, 


‘For threading 





strettivcsstrterets 


and cutting off 
¥pipe without 
the aid of vise. 


a Nl hoot ve ti 

a lyr erate ot Cus A one 

EN es MAC HINE ti OU L DED 
——— me Spur and Bevel 


i @GEARS .* 


SwiTs: AUTOMATIC 
y Castings, ke, 















ACCURACY 
aS 
“‘ALIorawrs'»>® 














POSITIVE FEED, 
FLASH ‘“‘ SIGHT.” ’ Special Inducements 
NO CLASS TUBES, List mailed on application. 
OR LOOSE JOINTS. 
ALLEN Ww. SWIFT, POOLE c& HUNT, 


FOR STEAM ENGINES. 
NO EXTERNAL OR INTERNAL PIPES to the Trade, 
Elmira, N. Y. BALTIMORE, MD. 





| Send for Circular. 


Ross Find Pressure Reducer, 


Steam, Water 
PA Air and Gas. 


Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
co. 


652 RIVER ST. 
TROY, N. Y. 
-F.CUSHMAN 


MANUF ACTURER OF 





BARN ES’ 
Patent Foot and Steam Power Machinery Complete 
outtits for Actual Work-shop Business. Lathes for Wood 
or Metal. Circular Saws, Dormers, Mortisers, Tenoners 
ete., etc, Machines on trial it desired. Descriptive Uata 








Au Sizes, Independent, Sawa 
nbination Universal Gea: 


ta es and P rice List fre a bed Levee linen Wabbit 6 
W. F. JOHN BARNES, 1995 Main St., ROC KFORD, ILL. Jaw, from 4 in. to 9 in.. Chucka 
for : —y* a, Screw 

achi ab 





rl 
Centering and Drill ‘Chucks. 
SEND FOR CATALOGUR 





\CRITCHLEY’S PATENT EXPANDING 


= EAE 


HARTFORD .PONN.U.S.A. 


NEW’S PREPARED 


ROOFING. 


Applied by ordinary workmen at 
me-third the cost of tin. Circulars and py pd sve 
Age nts Wanted. T, NEW, 28 John Street, New Y« 








Manufactured a PORTSMOU TH MACHINE CO. 
Successors to Critchley & Whalley 
PORTSMOUTH, N. H,. 


or steep or flat roofs. 





r 11s 


Galloway Boiler. 


Safoty—-Eccnomy in Fuel—Low Cost of Maintenance— 
Dry Steam without Suporheating. 







Correspondence solicited. Address, 
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WILLIAM SELLERS & CO., 


PHuILADELPHIA, PA. 


Machine Shop and Railway 


EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, ete., | 
Lathes, Planers, Drills, Shapers, Bolt Cutters, Rail- 
way Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improvements. New } 
Patterns. Simple, Effective. 


79 LIBERTY STREET. 


BEVEL GEARS, 


Cu? Theoretically Correct. . 


'‘ For particulars and estimates apply to 
BREHMER BROS. 
; Machinists, 

440 N. 12th Street, Philadelphia, Pa 





MACHINIST 


PORTER-ALLEN HIGH SPEED ENGINE. 


The Southwark Foundry and Machine Co., Sole Manufacturers, 
420 WASHINGTON 


















NEW YORK OFFICE, No. 















The cuts show the BALANCED-SLIDE VALY 
»rovisions for taking up wear enable the Valves to t 
eatures connected with the Engine will be found fu 
yn High Speed Ynzincs recently issued by us for FREE 
't has excited suc h an interest among scientific men 








"OTTO" CAS —"" 





Four Porter-Allen Engines have been working constantly 
for 1/ years, at Cott’s Anmory, and are now pronounced as good as new. 





1884 


| Janvary 5, 


AVENUE, PHILA. 








ES used in the abet 2s a Engine. The 

e kept perfectly stcam-tight. These and the other 
lly explained in a h rere hea ly illustrated new wor! 
DISTRIBUTION among eng neers and manufacturers. 
and engineers as to call for another edition. 

(part of the ‘time day and night) 




























OVER 


10,000 












If You Want the Best STEAM PUMP 
For Mining; Railroad or Steamboat use, Paper Mill, 
Chemical or Gas W orks, Tannery, Brewery or Sugur 
Refinery, Drainage Quarries, Cellars or Plantations 
Trrigating or Hydranlic Mining, Sinking Founda- 
tions, Coffer Dam, Sewer, Well Sinking and other 

Contractors’ Work, or Raising Water for any 

kindo f Manufacturing or Fire P urpose, write 
— for anillustrated deecri ptive book onthe New 

Pulsometer, containing greatly reduced 
rices, bundreds of testimonials, ete. Mailed 
ag Prices 1 0 per cent. lower thanochers. 
Every pump tested before shipment and 
guaranteed as represented fconomy and 
Efficiency U nequa'ed Pp ‘uisometer Steam 

















Manufactured by 
SCHLEICHER, SCHUMM & CO., 
33d and Wainut Streets, Philadelphia. 


FUR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 
MINERAL WoOot. 
Sample and Circular free by mail. 

U.S. MINERAL WOOL CO., 22 Cortlandt St., N.Y. 


PAT EN ToS 
‘eeren& 





The Wesling Ws Enea 
The best evidence of its peculiar merit is the 


fact that our 
Shipments average Two Engines per day! 
OVER 600 ENGINES and 16,000 H.P, NOW IN OPERATION! 
OUR PRICES ARE MODERATE, 

Send for Illustrated Circular and Reference List. 
THE WESTINGHOUSE MACHINE CO. 
PITTSBURCH, PA. 

94 Liberty Street, New York. 


14 South Canal Street, Chicago. 
401 Elm Street, Dallas, Texas. | 





house Autom 





BRIDGEPORT ‘BOILER WORKS, 


BRIDGEPORT. CONN. 
LOWE & WATSON, Proprietors, 


MANUFAC 












Branch Offices: < 
{ TURERS OF 








The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourtee:. 


Ros TUT SU, ky’ Oho | pocve RILLS, years’ use proves them the most durable 
| CATA’ L | and reliable boiler known. Gives dry steam. 

S 3WO0o0pb — “ne oOMFIE D\ | The process for combustion of the gases is in 

the construction and setting. Burns any 


fuel ; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


aqg°Send for descriptive Circular. 


UPRIGHT 

raat 
Drills 

ALL SIZES, 


Boring = 


AND 


Turning 


MILA 


45 & 


HBIGRPORD 


Cincinnati, Ohio. 











KMAN ST.N-Y. J 
THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 

















Patented 
August 31, 1876. 








TEAM PUMPS, AIR COMPRESSORS. 
Friction Hoisting Engines, Vacuum Pumps 
and Conaeanese. General Machinery, Steam En- 
gines. apac ty to bore cylinders 110 in. diameter 
and / Thy Wheels of 24 feet. 
The Norwalk Iron WorksCo., 


SOUTH NORWALK CON 


The bins & Jones C0., 





AMERICAN SAW COQ.., 


Trenton. N. J 


UNION, BRASS MES. C2. 
L 


CHICACO, IL 


Manufacturers of 


ORME’S PATENT 
LOCOMOTIVE 
MARINE 








| 

N. | 
| 

my 


72-inch swing, 





CURTIS 


Pressure Repulater 


For Steam, Water and Air, 


MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


Boston, - Mass. 


GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Il. 
Cor. Holliday ‘and Saratoge 

Streets, Baltimore. 


W. C. YOUNG & CO., Worcester, Mass. 


MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES, 
Feot Power Lathes, Siide Rests, &o. 











FILE TRUING DEVICE. 


eae, 
ap ne EOE 





le VaROOT, 
yrs 862 







Designed expressly for nice machinists’ work. 
By its use an absolute ly level surface can be ob- 
caine 2>d with very little trouble. Size of File Blogk, 
14" wide, 10’ long, 34” thick. 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 








Address, “TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paver.s 


TOOLS for Machinists. Amateurs. Jewellers, Modeg 
Makers, Blacksmiths, Carpenters, Coachmakers, ete. 
Send 20 cts. for mew Metal DWorker's yee 300 Pages, 


Wood Worker's Catalogue free. 
CALLMAWN & WeFADDEN. Philadelphia, Pa, 


WRIGHT MACHINE CO. 











RELIEF 
LOCK-UP 
» SAFETY VALVES. 


These Valves have 
proved by lt 











VOLNEY Ww. MASON & CO. 
| Friction Pulleys, Clutches and Elevators 
PROVIDENCE, RP. I. 








been ap- 
. 5. Government. 


N.Y. Office, .115 Broadway. 


Ss EE” ECa "Ee! EU 
NE A 2 Eee we EC ew 


Of light and medium weight made complete for use. 
achinosinvented and designed and made to work in any 
practical purpose, 


(. WING, Pattern Maker, Greenfield, Mass. 











STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally 


P, BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 









WORCESTER, MASS., 
Manufacturers of 


STEAM ENGINE GOVERNORS, 





WATER WHEEL GOVERNORS. 





DREDCES 


guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machive 


EXCAVATOR 
has a capacity of 6 cubic yards per minute in gravel. 
Very efficient and durable in the hardest hard pan, 
Derrick lifts 8 tons. Circulars furnished, 






























Combination Dredge. 





0 





Combined Steam Excavator and Derrick Car. 


OSGOOD. DREDGE Co, 


LBANY, te Y. 

RALPH R, L8GOOD, President, 

JAMES MAO NAUGHTON, Vice-President. 
JOHN K, HOWK, Secretary and Treasurer, 








WM.B.BEMENT & SON 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


tal Working Nash Teal 


{ all descriptions and a great number of “izes, including 


STEAM HAMMERS, 


Steam & Hydraulic Riveters, Cranes, Punches, and 


Shears, Bending Rolls, Plate Tlaners, &. 


4.0245, 




















1884 | 


Janvary 5, 


The BUCKEYE AUTOM MII Ul 1 i 


PROMPTLY 
EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 
gineering free by mail. 





* _— —— SS 


AMERICAN 









SF ~ A 6 = a 


These engines are carefully constructed for heavy and continnous duty, at medium or high rotative speeds. High 
attainable economy in consumption of steam, and superior regulation guaranteed- 


Address BUCKEYE ENGINE CO., Salem, Ohio; or 


GEO, A.BARN ARD. Eastern Sales Agt., Astor House, N.Y, | 





AUTOMATIC CUT-OFF 


Embodying a New System 
of Regulation. 
THE GOVERNOR 
WEIGHS the LOAD 
The most perfect 
governing ever 
obtained. Send 
for circular A. - 
BALL ENGINE C0. 


ERIE, PA. 










Wm. MUNZER, 


Manufacturer of 
IMPROVED 
CORLISS 
ENGINE. 


Ist AV.cor. 30th 5° 
New York, 





—— a 





ST 





AIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; uniform at all ranges of power or steam 
pressure ; the fewest parts and working joints ; the best material 
correctly distributed, and unexcelled in workmanship, balance, 
and smooth running. 

For Eastern and Southern States, apply to the 

E Straight Line Engine Co., Syracuse, N. ¥. 

—— For the West and South-West, to the 

M,. C. Bullock Manufacturing Co.,, Chicago, Ill. 





SCHUTTE & GOEHRING, 


anufacturers. 


EXHAUST-STEAM-INDUCTION 


Always Reliable. 


Send for Circular. 


Will lift water without any pump. Operates equally well when supply flows to condenser from one foot 
fallor more. Requires no hot well, no elevated tail pipe, or tank. The most satisfactory results obtained. 


OFFICES AND WAREROOMS: 
12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. | Jarvis Eng. Co., 7 Oliver St. Boston. 





PECIKLA | Clg 
ab, |] PUPS eS paBNOAS 


PEDRICK 8 AYER 
§ m : 
-Droprietors JW an DT Ae 











J.A. FAY & CO. “ont sts” 
BUILDERS OF IMrTROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 
Whee! Machinery, Shafting, Pulleys 
etc. All of the highest standard o! 
excellence. 


et. D. L. LYON, See’y 








JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 





SECOND-HAND MACHINERY, 
CHEAP. 


13 in. x 6 ft. Engine Lathe. Watts, Campbell & Co 

15 in. x 8 ft. ai - Pratt & Whitney 

15in. x8 ft. Fitchburg Machine Co 

17 in. x8 ft Lincoln. 

in. x 8ft Lathe & Morse. 

sin. x Xft , Blaisdell 

20 in, Drill, Putnam Machine Co 

z5in. Drill Bk. Gear & 8S. F. Fitchburg Mach. Co. 

46in. x 36in. x 12 ft Planer. Niles. Al 

Brown & Sharpe Universal Miller. Second-hand. 

NEW MACHINERY. 

13, 16, 20, 24, 30,42 inch swing Engine Lathes Ames 

16 in. x 6,7,8,10 and 12 ft. Engine Lathes. Bridgeport 

Win. X&, Engine Lathe. l’lathers. 

¢in. & 1Sin., Wswing. Engine Lathes 

DRILLS 

16, 18, 20, 22, 26, 30 in. x 36in. Prentice New. 

Slate Sensitive. 

Pratt & Whitney, No. 0and No. 2 Gang 
PLANERS. 

16in. x 16in. x 4in. Bridgeport New. 

2in.x 22in.x5ft. Ames as 

24 in. x 27 in. x 6,7 and 8 ft. 

Zin. x Win. x 6,7 and 8 ft. 

9 in. Hewes & Phillips’ Shapers. New 

15in. x 24in. Hendey Shapers. 


Fifield 


8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers. “ 


No, 2 Lincoln Pattern Milling Machine. Ames, New 
No. 2Screw Machine, wire feed. Secor. New. 


New York Agent, 
Brown & Sharpe Manufacturing Co. 
Bradley Hammers, 


Write full particulars of what is wanted 


E. P. BULLARD, 14 DEY ST.,N.Y. 
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Cuttine 
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peed Engine, 
, Gear Cutters, Shapers, Slotters, 
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The Allen Patent H 


Both Conden 


Manufacturers of IMPROVED CORLISS ENCINE, wlso 
\ Planers 


HEWES & PHILLIPS, tron Works, Newark, N. J. 


i ne 


AND VENEER CUTTING MACHINERY, 
SHAFTING and GEARING, 
HEAVY PLANERS A SPECIALTY 





MAKERS TOOLS & SUPPLIES 





BARNES & ALLEN SYRACUSE. N.Y 


“ECLIPSE’’ HAND 
PIPE-CUTTING 
MACHINE, 
Simple, Powerful, 
Portable, Inexpen. 
sive. With it one 
man can easily cut 
66-inch Pipe. Made 

in three sizes, 
Address, for Prices, &c 
PANCOAST & MAULE, 


[Mention this Paper.] Philadelphia, Pa, 








HYDRAULIC OIL PRESSES, 





UpricHt Dritts. 


STERLING ELLIOTT. 
NEWTON. 
MASS. 


@lth nal (cae) 4 am hele) a-e 
"NOILOWAS1LVS 


SPECIAL MACHINERY. 





MACHINIST 
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The WATTS, CAMPBELL 00°" 2"* 





MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINES 


In Full Variety. 
Sizes varying fr ™ 39 to 2000 HP. 
Horizontalor Vertical, Direct 
Acting cr Beam, Condensing, 
Non-Condensing or’ Compound, 


Send for Circular. 





OUR SPECIALTY IS 


Economical Powers 


Of 5 to 25 H., P. 










—— 7 
BORED CENUIST RAN AREAL! — 


nets s Of 1,900 in use not 
7. one has Exploded, or can 
7 show a rupture—due to 


their absolute safety 
and simplicity. In tinish & 
ind constructicn these # 
Engines are admirable, § 
and will compare favor- 
ably with those of higher 
price, 
ing 


é. ‘orrespondence solicited, and Catalogues mailed to 
any 


= / Established 1867 





a = 


Each is built on a perfect system of d iplicat- 
parts—a point of convenience to customers. 


address. 


SKINNER & WOOD, 


MANUFACTURERS, 


ERIE, PA. 





PORTER MANUF'G Cu. 


1e New 
Economizer, 
the only Agri- 
cultural En- 


gine with Re- | : 
7turn Flue §& 
y Boiler in a0. “= 
Send for Cir- te 
cular to 4 s * 
PORTER MFG. F 4 
Co., Limited, L 
nai d Syracuse,N.Y. ~ 7 nay 
Stationary and Portable Boilers and En- 
gines. Iron and Steel Boilers, 
Power and Steam Pumps. 
NEW ECONOMIZER BOILER a Specialty 


JHE BABCOCK & WILCOX CO. 


y WATER.TUBB 
STEAM OILERS. 


107 Hope St., GLASGOW, 30 Cortlandt St., NEW YORE. 


43008 42ZNONIO] MIN FH 


















; # oy = Branch Offices, 
LS a : BOSTON 

| oe — me | 50 Oliver Si 

| “us ee ee | PHILADELPHIA: 


91 4th Ave 
J CHICAGO; 
" 645. Canal St 
NEW ORLEANS: 
54 Carondelet St. 
SAN FRANCISCC: 
50S. Mission St. 
- HAVANA: 
Send to nearest office for Circular. 50 San Ignacio, 


‘New & Second-Hand Machinery, 
NEW. 

1 knginé Lathe, 10 in. x 3L6 ft. 

1 each, Engine Lathes, 11 in x 4and 5ft 

1 each, . : Win. x 5,6and 8 ft. 


‘fh 32 .N. 5th St 
t PITTSBURGH 





> | 1 Engine Lathe, 14 in. x5, 6 and 8 ft. 


1 l6in. x oft 

1 each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft. 

1 Engine Lathe, 18 in. x 6, 8, 10 and 12 ft, 

1 . _ 20 in. x &, 10, 12, 14 and 16 ft. 

1 22 in. x 8, 10, 12, 14 and 16 ft 

1 24 in., any length of bed to 26 ft. 
l 261n., sil et 26 ft. 
1 28 in., : ” 10 ft. 
1 28 in., ed 46 28 ft 

1 30 in., sai ed Zs tt. 
l -" 36 in., as ee 20 ft. 
l ns ‘ oe an.. cig oe 28 ft, 
l a ae 18 in., = a 20 ft 
1 7° ‘i 15in., x 4,6 and & ft. Rod feed only, 
1 each, Turret Lathes, 13 and 14in. x 14 in. x 6 ft 
1 Fox Turret Lathe, 16 in. x 6ft 

1 Fox Lathe, 15in. x 5 ft. Round Arbor 

1 each, Hand Lathes, 10, 12, 15 and 18 in, swing 

1 Iron Planer, 18 in, x 18 in. x 3 ft 

1 each, Iron Planers, 2o in. x 20 in. x dand 5 ft 

1 Iron Planer, 24 x 24x 6ft 

1 each, Iron Planers, 26in. x 26 in, x 7 and 10 ft. 
1 Iron Planer, 20 x 30 in. x 10 ft. 

[oe * 36 in. x 36 in. x 10 ft 

1 each, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright 


Drills 
1 each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, 
1 each, &, 10, 12, 15, 18 and 24 in, Shapers. 
1 each, 1, 2.2 and 4 Milling Machines. 
1 No. 2 Milling Machine. Lincoln Pattern. 
1 New Pattern Milling Machine. Grant & Bogert 
1 each, Nos. 2, 4, 5 Wire Feed Screw Machines 
1 
l 
! 
| 
1 


each, Nos. 3 and 7 Spindle Nut Tapper 

Boring and Turning Mill, each 50 and 72 in 
Gray’s Screw Machine, to take all sizes to 1 in 
26 in. Gear Cutter, 

Grant & Bogert Cutter Grinder 


SECOND-HAND. 
1 Engine Lathe, 16 in, x 6 ft 
1 each, Engine Lathes, ISin. x 6 and &ft 
1 Engine Lathe 18” x 8 feet 
1 Planer, 24 x 24x 5and 6ft. 
! an 36 x 36x 10 ft 
1 20 x 2 and 4 ft. 
l Is x ISand 3 ft 
1 10in, Shaper. 
1 2- Spindle Edging Machine 
|2 Lincoln Pattern No, 2 Millers 
All Kinds Machinist’s Tools and Supplies. 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING, 


H. PRENTISS & CO., 42 Dey St.. N.Y, 







a NA 
Stearns Mfg. Co. 


ERIE, PA. 
Engines from 15 to 400 Horse Power, 
Boilers of Steel and Iron 
Supplied to the trade or the user. Send for catalogues, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 














For STEEP and FLAT ROOFS of all kinds; 
can be applied by ordinary workmén at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of all kinds. Address, 

W. H. STEWART, 
74 Cortlandt St., New York 












20 INCH SWING 


ENGINE LATHES. , | 


¥F. 0. & A. E. BOWLAND, 
New Haven, Conn. 


LIST OF NEW MACHINERY 


FOR SALE. 


One Engine Lathe, 20 feet bed, 42 in. swing. 





One 36 . 
One “ each 14, 16 and 18 feet bed, 30in, 
swing 


One Engine Lathe, each 10 and 12 feet bed, 27 in. 
swing 

One Engine Lathe, each &, 10 and 12 feet bed, 28 in. 
swing. 

One Fngine Lathe. 10 feet bed, 20 in. swing. 

One Engine Lathe, each 8, 10 and 12 feet bed, 19 in, 
swing 

One Engine Lathe, 12 feet bed, 20 in. swing. 

Two Engine Lathes, 8 feet bed, 18 in. swing. 

One ae each 6 and 8 feet bed, 16 in, 
swing 

One Engine Lathe, 5 feet bed, 11 1m. swing. 

One 344 feet bed, 10 in. swing, foot power Screw 
Cutting Lathes, 

Two Iron Planers, to plane 8 feet, 20 x 30 in. 


One : to plane 7 feet, 26 x 26 in. 
One 6 to plane 4 feet, 22 x 22in 
One a to plane 3 feet, 18 in. x 16 in. 


One each 22, 26, 30 and 88 in. swing B.G.S. F. 
Upright Iron Drills. 
One Shaper, 15 in. stroke. 
One Shaper, 12 in. stroke. New pattern 
One Shaper, 10in, stroke c ah 
Send or lists of New and Second-hand Tools. 
22in. x 14 ft “ L. W. Pond. 
NEW MACHINERY. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


GRINDSTONE TRUING DEVICE. 


One of the most disagreeable things 
to be done in a workshop is the Truing 
of Grindstones. It is, therefore, often 
the case that they are allowed to be- 
come quite out of shape and untrue, 
very much to the annoyance of the 
workman, who fiuds it almost impossible 
to grind his tools in a proper manner. 
The above cut illustrates a device 
which is well adapted for truing and 
keeping the face of grindstones con- 
stantly in good shape. This can be 
instantly applied to the face of the 
stone, working automatically, without 
interfering with the constant use of the 
stone, and does the truing without rais- 
ing any dust 








CAR WHEEL & AXLE MACHINERY 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 





CAMORRIS.C/A, 


DOUBLE AXLE LATHE, BRANCH OFFICES: 


NILES TOOL WORKS, ""s0ursns: «. 


HAM [ LTON, O H 10. ase dill Street, 


OVERHEAD {RAM-RAILS 


an | WESTON'S DIFFERENTIAL PULLEY BLOCKS. 


ANY CAPACITY. 


The Weston Pulley Block is suspended from a 
traveler or trolley which runs freely on the lower 
flange of the track. The trac ks by means of curves 
and switches can reach any desired points 

Plans and estimates furnished on application. 


SOLE MAKRERS, 


THE YALE & TOWNE MEG. G0, 


Manufacturers, Engineers and Machinists,* 


Principal Office and Works, Stamford, Conn. 
BRANCH OFFICHS 
PHILADELPHIA, CHIC AGO, 
62 READE STREET. 224 FRANKL IN sT. 507 MARKET ST. 64 LAKE ST. 
JUST OUT.—A preliminary illustratcd and descriptive circular of the various types of crancs 
made by us, mailed on application 




































OVERHEAD Traw-Rars. 
NEW YORK, | BOSTON, 























THE GRAY PLANER. 


26 in. x 26in. x 644 ft ,wt.7,000]bs. 26 in. x 26 in. x 814 ft., wt. 8,200 Ibs. 
New Descriptive Circular now ready, 


C. A. CRAY, Jr. & Co., * 
















COR. 8TH AND Src AMORE STS., 
CIWCINIWATI, OFLIOC. 


Gaull & Ebertant, E, E. GARVIN & CO. 


AUTOMATIC 139 & 141 Centre St,, New York, 








MANUFACTURERS QF 


Milling Machines, 


: ‘> Hand Lathes, 








Containing descriptions of the above machines, 


‘ase MACHINISTS TOOLS, ; 


Drill Presses, 


Tapping Machines, 
>. Cutter Grinders, &c, 


SEND FOR NEW ILLUSTRATED CATALOGUE 





MACHINIST | Janvary 5, 1884 


THE PRATT & WHITNEY GCO., HARTFORD, CONN. 


Have Ready tor Delivery: 

Dilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3, Manufactu- 
rers andManufacturer’s Bench ; Champion Drills; No. "0, 1 & 2 Gang Drills, 10 in. 
Pillar Shapers. 1, 14 in. Shaping Machine ; Hand Lathes, 8, 12, 15 and 18 in. 
swing; Cutting- off Lathes for 44 in. diameter. Revolving Head Screw Ma- 
chines, Nos. 1, 2and 3; Hand Milling Machines, Nos. 1, 2 and 3; Power Milling 
Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines ; No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 16 in. Weighted and 19 and 21 
in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. Index 
Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter Grinders. 
16, 18, 20, 24, 26, 34 and 40 in. Planers. Drill Grinding Machines. No. 2 and 
3 Die Sinkers ; ; 10 and 18 in. Lead Tapping Machines; 18 and 38 in. Chucking 
Machines; Nut Tapping Machines. Have increased discount on Combina- 
tion Lathe Chucks; quotations on application. 


DRO P FO R G I N G be lari sen cia US 
‘ ALSO 


Billings’ Patent Adjustable Pocket Wrenches, aiczzs. 


FINISHED SCREW CLAMP, DIE & COMMON 
PLATES AND DIES, LATHE DOGS, 
GENUINE PACKER c& BtbhGr, eri A COMBINATION PLIERS, 

RATCHET DRILLS, Ci A BEACH’S PATEXT 


cme cat ; THREAD-CUTTING TOOIS, 
DOUBLE ACTION SAMWICK PIPE 
RATCHET DRILLS, TAP & A 
REAMER WRENCHES, WRENCHES. 


Billings’ Patent Drop Forged & Cold-Pressed Sewing Machine Shuttles 


AND ALL DESCRIPTIONS OF 
STEEL AWD IRS DROP FORGInNss. 


BRASS WORKING MACHINERY. | 0 


12in. & 16 in. Monitors fi] 
Valve Milling Mach’s 
Double Key q Lf 
Lathes, 
Speed Lathes 
Slide Rests 


Revolving K: ] 
Chucks for | 
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Glote Valves, | 


Two-Jave | 














Chucks, | > “a . 
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GEO. W. FIFIELD, 





J. M. ALLEN, Presment 
W. B. FRANKLIN, Vicge-Presipent 






J. B. Prerox, SkorRETARY. 


THE BUFFALO STEEL FOUNDRY, 'n. v. 


ORDERS AND CORRESPONDENCE PRATT & AAA It, 
SOLICITED. Proprietors. 


LODGE, BARKER p CO., Cincinnati, Ohio, 


MANUFAC? URERS OF 


ENGINE LATHES, 


from 6 to 25-foot Bed, 
Turret Lathes, Hand Fox 
Lathes, Valve Milling Ma- 
chines, Slide Rests, Box E 
g Chucks, etc., and Dealers 2 
4 in Machinists’ Tools. 
Lathes of verious sizes 
and lengths for immediate F 
” delivery. = 


N. W. COR. SIXTH ST. AND EGGLESTON AVE. 


H. PRENTISS & CO., 42 Dey Street, N. Y., Agents. 


PAADAAA MANUFACTURER 
WAG a esi i 


TAPS & DIES. 


















PAWTUCKET.R. I. 








